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(57)Abstract: 

PROBLEM TO BE SOLVED: To set an appropriate 
amount of deflection even when a distance from an ink 
discharging face to an ink reaching face on a 
photographic paper is changed in a case when an ink 
discharging direction is deflected. 
SOLUTION: There are provided a head 11 in which a 
plurality of ink discharging parts each with a nozzle are 
arranged in parallel, and a discharging direction 
deflecting means for deflecting the ink discharging 
direction of the ink discharged from the nozzle of each 
ink discharging part in the ink discharging part arranging 
direction. Further, a distance detecting means for 
detecting distances L1 and L2 between the ink 
discharging face of the head 11, and the faces of the 
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photographic papers P1 and P2 on which the ink reaches, and a means for determining the 
amount of deflection of discharging for determining the amount of deflection of ink discharging 
(angle a of discharging) by the discharging direction deflecting means based on the detected 
result by the distance detecting means, are provided. 
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CIjMMS 
(57) [Claim(s)] 

Ks liquid regurgitation equipment equipped with the head which installed two or more liquid discharge parts which 

Thrdischafge direction deflection means which deflects the discharge direction of the liquid breathed out from said 

nozzle of each aforementioned liquid discharge part in the direction of a list of said liquid discharge part 

A distance detection means to detect the distance between the liquid regurgitation side of said head, and the field 

which the liquid of a liquid regurgitation object reaches. ,„iwi„„ 

Based on the detection result by said distance detection means, it has an amount decision means of regurgitetion 

deviations to determine the amount of regurgitation deviations of the liquid by said discharge direction deflection 

means, 

Here, it is said liquid discharge part. 

The liquid room in which the liquid which should be breathed out is held, 

While being arranged in said liquid interior of a room, the energy for making the liquid of said liquid interior of a room 
breathe out from said nozzle is generated, and it has two or more energy generation means connected to the seria , 
While said discharge direction deflection means supplies a current to said all energy generation means connected to 
the serial in said one liquid interior of a room at a serial By controlling receipts and payments of a current between said 
at least one energy generation means and said other at least one energy generation means A difference is prepared in 
the amount of currents supplied to said at least one energy generation means and said other at least one energy 
generation means, and the discharge direction of the liquid breathed out by the difference from said nozzle is 

Said amount decision means of regurgitation deviations determines the amount of regurgitation deviations with the 
magnitude of the difference in said amount of currents. 
Liquid regurgitation equipment characterized by things. 
[Claim 2] 

In liquid regurgitation equipment according to claim 1. ._. , .^u ^ ^.i, «„m 

Said distance detection means detects the distance between the liquid regurgitation side of said head, and the field 
which the liquid of a liquid regurgitation object reaches by detecting the thickness of a liquW regurgitation object. 
Liquid regurgitation equipment characterized by things. 
[Claim 3] 

In liquid regurgitation equipment according to claim 1, , ,. . , ... , 

Said distance detection means is equipped with the sensor which reads the information on the physical quantity of 

light, a pressure, and displacement and others, -j , ■• -a 

By said sensor, the distance between the liquid regurgitation side of said head and the field which the liquid of a liquid 

regurgitation object reaches is detected. 

Liquid regurgitation equipment characterized by things. 

[Claim 4] 

In liquid regurgitation equipment according to claim t. 

Said distance detection means receives the information that the attribute of a liquid regurgitation object can be 
specified, and detects the distance between the liquid regurgitation side of said head, and the field which the liquid ot a 
liquid regurgitation object reaches based on the received information. 
Liquid regurgitation equipment characterized by things. 
[Claim 5] 

In liquid regurgitation equipment according to claim 1, 

Said distance detection means receives the information that the attribute of the liquid regurgitation object inputted from 
said liquid regurgitation equipment or said liquid regurgitation equipment, and the equipment connected electrically can 



be specified, and detects the distance between the liquid regurgitation side of said head, and the field which the liquid 
of a liquid regurgitation object reaches based on the received information. 
Liquid regurgitation equipment characterized by things. 
[Claim 6] 

In liquid regurgitation equipment according to claim 1, 
Said liquid discharge part, 

The liquid room in which the liquid which should be breathed out is held, 

While being arranged in said liquid interior of a room, it has an energy generation means to generate the energy for . 
making the liquid of said liquid interior of a room breathe out from said nozzle, 

While said energy generation means is formed from one base, the main part which generates the energy for carrying 
out the regurgitation of the liquid is classified into plurality, 

Said discharge direction deflection means prepares a difference in the amount of currents supplied to said at least one 
main part and said other at least one main part among said two or more main parts of said energy generation means, 
and deflects the discharge direction of the liquid breathed out by the difference from said nozzle of said liquid 
discharge part. 

Liquid regurgitation equipment characterized by things. 
[Claim 7] 

In liquid regurgitation equipment according to claim 1, 

Said amount decision means of regurgitation deviations determines the maximum of the difference in said amount of 
currents based on the detection result by said distance detection means. 
Liquid regurgitation equipment characterized by things. 
[Claim 8] 

In liquid regurgitation equipment according to claim 1, 
Said energy generation means is a heater element, 

While said discharge direction deflection means supplies a current to said all heater elements connected to the serial in 
said one liquid interior of a room at a serial By controlling receipts and payments of a current between said at least one 
heater element and said other at least one heater element A difference is prepared in the amount of currents supplied 
to said at least one heater element and said other at least one heater element, and the discharge direction of the liquid 
breathed out by the difference from said nozzle is controlled, 

Said amount decision means of regurgitation deviations determines the maximum of the difference in the amount of 
currents supplied to said two or more heater elements based on the detection result by said distance detection means. 
Liquid regurgitation equipment characterized by things. 
[Claim 9] 

In liquid regurgitation equipment according to claim 1, 
Said energy generation means is a heater element, 

Said discharge direction deflection means is current Miller circuit connected between said at least one heater element 
and said other at least one heater element, 

Said amount decision means of regurgitation deviations determines the current value of the constant current source of 
said current Miller circuit based on the detection result by said distance detection means. 
Liquid regurgitation equipment characterized by things. 
[Claim 10] 

In liquid regurgitation equipment according to claim 1, 

It has the data table which defined the distance between the liquid regurgitation side of said head, and the field which 

the liquid of a liquid regurgitation object reaches, and relation with the amount of regurgitation deviations. 

Said amount decision means of regurgitation deviations detennines the maximum of the difference in said amount of 

currents based on the detection result by said distance detection means, and said data table. 

Liquid regurgitation equipment characterized by things. 

[Claim 11] 

Nozzle, 

The liquid room in which the liquid which should be breathed out is held, 

Two or more energy generation means which generate the energy for making the liquid of said liquid interior of a room 
breathe out from said nozzle, and were connected to the serial while having been arranged in said liquid interior of a 
room 

It is the liquid regurgitation approach using the head which installed two or more liquid discharge parts which ****, 
In case the discharge direction of the liquid breathed out from said nozzle of each aforementioned liquid discharge part 
is deflected in the direction of a list of said liquid discharge part, the liquid regurgitation side of said head, While 



detecting the distance between the fields which the liquid of a liquid regurgitation object reaches and supplying a 
current to said all energy generation means connected to the serial in said one liquid interior of a room at a serial 
based on the detection result By controlling receipts and payments of a current between said at least one energy 
generation means and said other at least one energy generation means A difference is prepared in the amount of 
currents supplied to said at least one energy generation means and said other at least one energy generation means, 
and the magnitude of the difference determines the amount of regurgitation deviations. 
The liquid regurgitation approach characterized by things. 
[Claim 12) 
Nozzle, 

The liquid room in which the liquid which should be breathed out is held, 

Two or more energy generation means which generate the energy for making the liquid of said liquid interior of a room 
breathe out from said nozzle, and were connected to the serial while having been arranged in said liquid interior of a 
room 

The head which installed two or more liquid discharge parts which ****, 

A relative-displacement means to make said head and the liquid regurgitation object which the liquid breathed out from 
said nozzle of each aforementioned liquid discharge part is made to reach displaced relatively 
It is preparation ****** regurgitation equipment, 

While supplying a current to said all energy generation means connected to the serial in said one liquid interior of a 
room at a serial By controlling receipts and payments of a current between said at least one energy generation means 
and said other at least one energy generation means A difference is prepared in the amount of currents supplied to 
said at least one energy generation means and said other at least one energy generation means. The discharge 
direction deflection means which deflects the discharge direction of the liquid breathed out from said nozzle in two or 
more directions in the direction of a list of said liquid discharge part according to the difference. 
While being prepared in the side to which a liquid regurgitation object is carried in to said head by said relative- 
displacement means and emitting a material wave to a liquid regurgitation object A distance detection means to detect 
the sequential aforementioned distance with relative displacement with said head and liquid regurgitation object by said 
relative-displacement means while detecting the distance between the liquid regurgitation side of said liquid discharge 
part, and the impact side of the liquid of a liquid regurgitation object based on a carrier beam reflected wave, 
The'data table which defined the amount of regurgitation deviations of the liquid breathed out from said nozzle of said 
liquid discharge part corresponding to said distance and the impact target position of the liquid breathed out from said 
nozzle of said liquid discharge part, 

An amount decision means of regurgitation deviations to determine the amount of regurgitation deviations of the liquid 
by said discharge direction deflection means corresponding to each aforementioned liquid discharge part with 
reference to said data table from said distance detected by said distance detection means, and the impact target 
position of a liquid 

Liquid regurgitation equipment characterized by preparation ******. 
[Claim 13] 

In liquid regurgitation equipment according to claim 1 2, 

The reflected light is received and said distance detection means detects said distance based on the wavelength of the 
reflected light which received light while discharging pulsed light to a liquid regurgitation object. 
Liquid regurgitation equipment characterized by things. 
[Claim 14] 

In liquid regurgitation equipment according to claim 12, 

Said distance detection means detects said distance by measuring time amount until it discharges a supersonic wave 
to a liquid regurgitation object and receives the reflected wave. 
Liquid regurgitation equipment characterized by things. 
[Claim 15] 

In liquid regurgitation equipment according to claim 12, 

Said distance detection means consists of two or more distance detection means including the 1st distance detection 
means and the 2nd distance detection means in the direction of a list of said liquid discharge part, 
While having the non-detecting range of said distance between said 1st distance detection means in the direction of a 
list of said liquid discharge part, and said 2nd distance detection means [ when said liquid discharge part 
corresponding to the non-detecting range exists ] When said distance detected with said 1st distance detection means 
differs from said distance detected with said 2nd distance detection means It has a distance setting means to set said 
distance about said liquid discharge part corresponding to said non-detecting range as the value between said 
distance detected with said 1st distance detection means, and said distance detected with said 2nd distance detection 



means. 

Liquid regurgitation equipment characterized by things. 
[Claim 16] 

In liquid regurgitation equipment according to claim 12, 

Said distance detection means detects the criteria distance between the liquid regurgitation side of said liquid 
discharge part, and the impact datum level of a liquid by two or more places in the direction of a list of said liquid 
discharge part. 

A correction value calculation means to compute the correction value when determining the amount of regurgitation 
deviations of the liquid by said discharge direction deflection means corresponding to each aforementioned liquid 
discharge part based on said criteria distance detected by said two or more distance detection means when said 
criteria distance detected by said two or more distance detection means in the direction of a list of said liquid discharge 
part differs, 

It has a correction value storage means to memorize the calculation result by said correction value calculation means, 
Said amount decision means of regurgitation deviations determines the amount of regurgitation deviations of the liquid 
by said discharge direction deflection means corresponding to each aforementioned liquid discharge part with 
reference to said data table from said distance detected by said distance detection means, the impact target position of 
a liquid, and the correction value memorized by said correction value storage means. 
Liquid regurgitation equipment characterized by things. 
[Claim 17] 

In liquid regurgitation equipment according to claim 1 2, 

The attachment component which keeps constant the distance between the regurgitation side of said head and the 
impact side of the liquid of a liquid regurgitation object is prepared in the side to which a liquid regurgitation object is 
carried in to said head by said relative-displacement means by contacting the impact side side of the liquid of a liquid - 
regurgitation object, 

Said distance detection means is established so that the material wave which emitted between said heads and said 
attachment components in the relative-displacement direction of said head and a liquid regurgitation object, and its 
reflected wave may pass. 

Liquid regurgitation equipment characterized by things. 

[Claim 18] 

Nozzle. 

The liquid room in which the liquid which should be breathed out is held, 

Two or more energy generation means which generate the energy for making the liquid of said liquid interior of a room 
breathe out from said nozzle, and were connected to the serial while having been arranged in said liquid interior of a 
room 

The head which installed two or more liquid discharge parts which ****. 

A relative-displacement means to make said head and the liquid regurgitation object which the liquid breathed out from 
said nozzle of each aforementioned liquid discharge part is made to reach displaced relatively 
It is preparation ****** regurgitation equipment, 

While supplying a current to said all energy generation means connected to the serial in said one liquid interior of a 
room at a serial By controlling receipts and payments of a current between said at least one energy generation means 
and said other at least one energy generation means A difference is prepared in the amount of currents supplied to 
said at least one energy generation means and said other at least one energy generation means. The discharge 
direction deflection means which deflects the discharge direction of the liquid breathed out from said nozzle in two or 
more directions in the direction of a list of said liquid discharge part according to the difference, 
A distance information acquisition means to make correspond to relative displacement with said head and liquid 
regurgitation object by said relative-displacement means, and to acquire the distance information between the liquid 
regurgitation side of said liquid discharge part, and the impact side of the liquid of a liquid regurgitation object, 
The data table which defined the amount of regurgitation deviations of the liquid breathed out from said nozzle of said 
liquid discharge part corresponding to the distance betwieen the liquid regurgitation side of said liquid discharge part, 
and the impact side of the liquid of a liquid regurgitation object, and the impact target position of the liquid breathed out 
from said nozzle of said liquid discharge part. 

An amount decision means of regurgitation deviations to determine the amount of regurgitation deviations of the liquid 
by said discharge direction deflection means corresponding to each aforementioned liquid discharge part with 
reference to said data table from said distance information acquired with said distance information acquisition means, 
and the impact target position of a liquid 
Liquid regurgitation equipment characterized by preparation ******. 



[Claim 19] 
Nozzle, 

The liquid room in which the liquid which should be breathed out is held, 

Two or more energy generation means which generate the energy for making the liquid of said liquid interior of a room 
breathe out from said nozzle, and were connected to the serial while having been arranged in said liquid interior of a 
room 

It is the liquid regurgitation approach using the head which installed two or more liquid discharge parts which ****, 
The amount of regurgitation deviations of the liquid breathed out from said nozzle of said liquid discharge part 
corresponding to the distance between the liquid regurgitation side of said liquid discharge part and the impact side of 
the liquid of a liquid regurgitation object and the impact target position of the liquid breathed out from said nozzle of 
said liquid discharge part is defined beforehand, 

In case the discharge direction of the liquid breathed out from said nozzle of each aforementioned liquid discharge part 
is deflected in the direction of a list of said liquid discharge part, while emitting a material wave to a liquid regurgitation 
object Based on a carrier beam reflected wave, the amount of regurgitation deviations of the liquid corresponding to 
each aforementioned liquid discharge part is detemiined from said distance which detected and defected the distance 
between the liquid regurgitation side of said liquid discharge part, and the impact side of the liquid of a liquid 
regurgitation object, and the amount of regurgitation deviations beforehand determined as the impact target position of 
a liquid. 

While supplying a current to said all energy generation means connected to the serial in said one liquid interior of a 
room with this determined amount of regurgitation deviations at a serial By controlling receipts and payments of a 
current between said at least one energy generation means and said other at least one energy generation means A 
difference is prepared in the amount of currents supplied to said at least one energy generation means and said other 
at least one energy generation means, and the discharge direction of the liquid breathed out by the difference from 
said nozzle is controlled. 

The liquid regurgitation approach characterized by things. 

[Claim 20] 

Nozzle, 

The liquid room in which the liquid which should be breathed out is held, 

Two or more energy generation means which generate the energy for making the liquid of said liquid interior of a room 
breathe out from said nozzle, and were connected to the serial while having been arranged in said liquid interior of a 
room 

It is the liquid regurgitation approach using the head which installed two or more liquid discharge parts which ****, 
The amount of regurgitation deviations of the liquid breathed out from said nozzle of said liquid discharge part 
corresponding to the distance between the liquid regurgitation side of said liquid discharge part and the impact side of 
the liquid of a liquid regurgitation object and the impact target position of the liquid breathed out firom said nozzle of 
said liquid discharge part is defined beforehand. 

It is made to correspond to relative displacement with said head and a liquid regurgitation object, and the distance 
information between the liquid regurgitation side of said liquid discharge part and the impact side of the liquid of a liquid 
regurgitation object is acquired. 

The amount of regurgitation deviations of the liquid corresponding to each aforementioned liquid discharge part is 
determined from said acquired distance information and the amount of regurgitation deviations beforehand determined 
as the impact target position of a liquid, 

While supplying a current to said all energy generation means connected to the serial in said one liquid interior of a 
room with this determined amount of regurgitation deviations at a serial By controlling receipts and payments of a 
current between said at least one energy generation means and said other at least one energy generation means A 
difference is prepared in the amount of currents supplied to said at least one energy generation means and said other 
at least one energy generation means, and the discharge direction of the liquid breathed out by the difference from 
said nozzle is controlled. 

The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 



This invention relates to the liquid regurgitation equipment and the liquid regurgitation approach that the deviation 
regurgitation of the liquid was made to be carried out, in the amount of regurgitation deviations which determined and 
determined the amount of regurgitation deviations of a liquid according to the distance between the liquid regurgitation 
side of a head, and the field which the liquid of a liquid regurgitation object reaches. 
[0002] 

[Description of the Prior Art) 

Conventionally, the ink jet printer is known as an example of liquid regurgitation equipment equipped with the head 
which installed two or more liquid discharge parts which have a nozzle. The thermal method which makes ink breathe 
out using heat energy as one of the regurgitation methods of the ink of this ink jet printer is learned. 
[0003] 

What is equipped with a liquid ink room, the exoergic resistor prepared in the liquid ink interior of a room, and the 
nozzle prepared on the liquid ink room as structure of the ink discharge part of this thermal method is known. And heat 
quickly the ink of the liquid ink interior of a room by the exoergic resistor, the ink on an exoergic resistor is made to 
generate air bubbles, and ink (liquid ink drop) is made to breathe out from the nozzle of an ink discharge part with the 
energy at the time of gassing. 
[0004] 

From a viewpoint of head structure, the serial method which is made to move a head crosswise [ of printing paper ] and 
performs a print, and the Rhine method which has arranged many heads side by side crosswise [ of printing paper ], 
and formed the Rhine head for printing paper width efface are held further again. 
[0005] 

Here, as structure of the Rhine head, two or more small head chips are installed so that edges may be connected, and 
what arranged the liquid discharge part of each head chip covering full [ of printing paper ] is known (for example, 
patent reference 1 reference). 
[0006] 

Moreover, by forming two or more heaters In the location where the liquid ink interior of a room corresponding to one 
nozzle differs as structure of a printer head, It enables it to change the regurgitation include angle of a liquid ink drop, 
and the technique which is not conspicuous and was made to carry out impact location gap by this is known (for 
example, patent reference 2 reference). 
[0007] 

[Patent reference 1] 
JP,2002-36522,A 
[Patent reference 2] 
JP,2002-240287,A 
[0008] 

[Problem(s) to be Solved by the Invention] 

However, there were the following troubles in the above-mentioned Prior art. 

First, in case the regurgitation of the ink is carried out from a head, as for ink, it is ideal to be perpendicularly breathed 
out to a regurgitation side. However, ink may not be perpendiculariy breathed out by various factors to a regurgitation 
side. 
[0009] 

For example, when sticking the nozzle sheet with which the nozzle was formed in the top face of the liquid ink room 
which has an exoergic resistor, the attachment location gap with a liquid ink room and an exoergic resistor, and a 
nozzle poses a problem. If a nozzle sheet is stuck so that the core of a liquid ink room and an exoergic resistor and the 
core of a nozzle may be in agreement, ink will be breathed out at right angles to a regurgitation side, but if a location 
gap arises at the core of a liquid ink room and an exoergic resistor, and the core of a nozzle, ink will no longer be 
perpendicularly breathed out to a regurgitation side. 

Moreover, the location gap by the difference of the coefficient of thermal expansion of a liquid ink room and an 

exoergic resistor, and a nozzle sheet may also be produced. 

[0010] 

Although the ink perpendicularly breathed out to the regurgitation side reaches an exact location, if not perpendiculariy 
breathed out to a regurgitation side, an impact location gap of ink will produce it. In the case of a serial method, when 
an impact location gap of such ink arises, it becomes an impact pitch gap of the ink between nozzles, and appears. 
Furthemnore, by the Rhine method, in addition to the above-mentioned impact pitch gap. it becomes the impact 
location gap between the installed heads, and appears. 
[0011] 

That is, in the Rhine method, if an impact location gap of ink arises in the direction which is between the adjoining 



heads, for example, keeps away mutually, the field where ink is not breathed out will be formed between the head. And 
since the Rhine head did not move crosswise [ of printing paper ], the white stripe entered between the above- 
mentioned heads, and it had the problem that print grace fell. 
[0012] 

If an impact location gap of ink arises in the direction which similarly is between the adjoining heads, for example, 
approaches mutually, the field where dots overlap will be fonfned between the head. By this, the image became 
discontinuity, or the stripe of a color deeper than an original color entered, and there was a problem that print grace 
fell. 
[0013] 

Then, in order to solve the above-mentioned trouble, in liquid regurgitation equipment equipped with the head which 
installed two or more liquid discharge parts, the technique of the above-mentioned patent reference 2 is applied further, 
and the technique which enabled It to control the discharge direction of a liquid (deviation) is proposed by this applicant 
(an application for patent 2002-112947, application-for-patent 2002-161928 grade). 

However, when the distance (gap) of a before [ from the regurgitation side of ink - the thickness of paper of printing 
paper differs - / the impact side of the ink of printing paper ] changes and the deflecting angle of the discharge 
direction of ink is set up uniformly, there is a problem of the ability not to make ink reach an exact location. 
[0014] 

Drawing 17 is drawing showing a condition when only alpha deflects the regurgitation include angle of ink and it carries 
out a print to the printing paper PI and P2 in which thickness of paper differs. Among drawing, (a) shows the condition 
that only alpha deflected the regurgitation include angle of ink, when performing a print on printing paper PI and the 
distance of a before [ from the regurgitation side (apical surface of a head 1) of ink / the impact side of the ink of 
printing paper PI JisLI. 
[0015] 

If printing paper PI and the printing paper P2 in which thickness of paper differs (thicker than the thickness of paper of 
printing paper PI) are used using the head 1 which has such a property, the distance of a before [ from the 
regurgitation side of ink / the impact side of the ink of printing paper P2 ] will change to L2 (<L1) from the LI till then. In 
this condition, when only alpha deflects the regurgitation include angle of ink like the above, there is a problem of 
differing from the time of the impact location of ink being printing paper P1. 
[0016] 

Furthermore, surface height may differ from other parts partly like what has a clinch part like an envelope also in the 
printing paper of one sheet, or tuck paper. Moreover, surface height may not be fixed like the printed circuit board 
which has a circuit pattern. When the point has curied, there is a case so that the surface height of the point may differ 
from other parts further again. 

In such a case, even if it is able to set up the regurgitation include angle of ink appropriately by adjustment before a 
print, there will be a problem that it cannot respond in the printing paper to which surface height changes from the 
middle. 
[0017] 

Therefore, the technical problem which this invention tends to solve is enabling it to set up the suitable amount of 
deviations, even when it enables it to deflect the discharge direction of a liquid and the distance of a before [ from a 
liquid regurgitation side / the impact side of the liquid of a liquid regurgitation object ] changes to the 1st, while having 
the head which installed two or more liquid discharge parts. It is enabling it to set the suitable amount of deviations as it 
according to it, even if surface height's changes to the 2nd variously with one liquid regurgitation object. 
[0018] 

[Means for Solving the Problem] 

This invention solves an above-mentioned technical problem with the following solution means. 
Invention according to claim 1 which is one of this inventions The discharge direction deflection means which it is [ 
deflection means ] liquid regurgitation equipment equipped with the head which installed two or more liquid discharge 
parts which have a nozzle, and deflects the discharge direction of the liquid breathed out from said nozzle of each 
aforementioned liquid discharge part in the direction of a list of said liquid discharge part, A distance detection means 
to detect the distance between the liquid regurgitation side of said head, and the field which the liquid of a liquid 
regurgitation object reaches, Based on the detection result by said distance detection means, it has an amount 
decision means of regurgitation deviations to determine the amount of regurgitation deviations of the liquid by said 
discharge direction deflection means. Here said liquid discharge part While being arranged in the liquid room in which 
the liquid which should be breathed out is held, and said liquid interior of a room The energy for making the liquid of 
said liquid interior of a room breathe out from said nozzle is generated, and it has two or more energy generation 
means connected to the serial. Said discharge direction deflection means While supplying a current to said all energy 



generation means connected to the serial in said one liquid interior of a room at a serial By controlling receipts and 
payments of a current between said at least one energy generation means and said other at least one energy 
generation means A difference is prepared in the amount of currents supplied to said at least one energy generation 
means and said other at least one energy generation means. The discharge direction of the liquid breathed out from 
said nozzle is controlled by the difference, and said amount decision means of regurgitation deviations is characterized 
by determining the amount of regurgitation deviations with the magnitude of the difference in said amount of cun'ents. 
[0019] 

In the above-mentioned invention, it is possible to deflect the discharge direction of a liquid from the nozzle of each 
liquid discharge part by the discharge direction deflection means. Here, in determining the amount of regurgitation 
deviations, the distance between the liquid regurgitation side of a head and the field which the liquid of a liquid 
regurgitation object reaches is detected with a distance detection means. And based on the detection result, the 
amount decision means of regurgitation deviations determines the amount of regurgitation deviations of a liquid. 
Therefore, even if it is the case where the distance between the liquid regurgitation side of a head and the field which 
the liquid of a liquid regurgitation object reaches changes, the suitable amount of deviations can be set up. 
[0020] 

Moreover, invention of claim 12 which is other one of this inventions While being arranged in a nozzle, the liquid room 
in which the liquid which should be breathed out is held, and said liquid interior of a room The head which installed two 
or more liquid discharge parts which have two or more energy generation means which generate the energy for making 
the liquid of said liquid interior of a room breathe out from said nozzle, and were connected to the serial. It is liquid 
regurgitation equipment equipped with a relative-displacement means to make said head and the liquid regurgitation 
object which the liquid breathed out from said nozzle of each aforementioned liquid discharge part is made to reach 
displaced relatively. While supplying a current to said all energy generation means connected to the serial in said one 
liquid interior of a room at a serial By controlling receipts and payments of a current between said at least one energy 
generation means and said other at least one energy generation means A difference is prepared in the amount of 
currents supplied to said at least one energy generation means and said other at least one energy generation means. 
The discharge direction deflection means which deflects the discharge direction of the liquid breathed out from said 
nozzle in two or more directions in the direction of a list of said liquid discharge part according to the difference, While 
being prepared in the side to which a liquid regurgitation object is carried in to said head by said relative-displacement 
means and emitting a material wave to a liquid regurgitation object While detecting ttie distance between ttie liquid 
regurgitation side of said liquid discharge part, and the impact side of the liquid of a liquid regurgitation object based on 
a carrier beam reflected wave A distance detection means to detect the sequential aforementioned distance with 
relative displacement witii said head and liquid regurgitation object by said relative-displacement means, The data 
table which defined the amount of regurgitation deviations of the liquid breathed out from said nozzle of said liquid 
discharge part corresponding to said distance and the impact target position of the liquid breattied out from said nozzle 
of said liquid discharge part, With reference to said data table, it is characterized by having an amount decision means 
of regurgitation deviations to determine the amount of regurgitation deviations of the liquid by said discharge direction 
deflection means corresponding to each aforementioned liquid discharge part from said distance detected by said 
distance detection means, and tt)e impact target position of a liquid. 
[0021] 

In tiie above-mentioned invention, it is possible to deflect the discharge direction of a liquid from ttie nozzle of each 

liquid discharge part by the discharge direction deflection means. Here, in determining the amount of regurgitation 
deviations, the distance between the liquid regurgitation side of a head and the field which the liquid of a liquid 
regurgitation object reaches is detected with a distance detection means. Moreover, a distance detection means 
detects distance one by one witti relative displacement with a head and a liquid regurgitation object while detecting 
distance by emitting a material wave to a liquid regurgitation object. Here, since distance is detected by the liquid 
regurgitation object and non-contact even when detecting distance one by one, it can always continue detecting, for 
example. And by detecting distance one by one with relative displacement witti a head and a liquid regurgitation object, 
even when change of distance arises, the change can be detected immediately. 
[0022] 

On the other hand, the amount of regurgitation deviations corresponding to distance and tiie impact target position of 
the liquid breathed out firom the nozzle of a liquid discharge part is set to ttie data table. 
And the amount decision means of regurgitation deviations determines the amount of regurgitation deviations 
corresponding to each liquid discharge part with reference to a data table from the detected distance and tiie impact 
target position of a liquid. Therefore, even if it is the case where the distance between the liquid regurgitation side of a 
head and the field which the liquid of a liquid regurgitation object reaches changes witti relative displacement witti a 
head and a liquid regurgitation object, ttie suitable amount of deviations can be set up. 



[0023] 

Invention of claim 18 which is other one of this inventions further again While being arranged in a nozzle, the liquid 
room in which the liquid which should be breathed out is held, and said liquid interior of a room The head which 
installed two or more liquid discharge parts which have two or more energy generation means which generate the 
energy for making the liquid of said liquid interior of a room breathe out from said nozzle, and were connected to the 
serial, It is liquid regurgitation equipment equipped with a relative^iisplacement means to make said head and the 
liquid regurgitation object which the liquid breathed out from said nozzle of each aforementioned liquid discharge part 
is made to reach displaced relatively. While supplying a current to said ail energy generation means connected to the 
serial in said one liquid interior of a room at a serial By controlling receipts and payments of a cunrent between said at 
least one energy generation means and said other at least one energy generation means A difference is prepared in 
the amount of currents supplied to said at least one energy generation means and said other at least one energy 
generation means. The discharge direction deflection means which deflects the discharge direction of the liquid 
breathed out from said nozzle in two or more directions in the direction of a list of said liquid discharge part according 
to the difference, A distance information acquisition means to make correspond to relative displacement with said head 
and liquid regurgitation object by said relative-displacement means, and to acquire the distance information between 
the liquid regurgitation side of said liquid discharge part, and the impact side of the liquid of a liquid regurgitation object. 
The distance between the liquid regurgitation side of said liquid discharge part, and the impact side of the liquid of a 
liquid regurgitation object, The data table which defined the amount of regurgitation deviations of the liquid breathed 
out from said nozzle of said liquid discharge part corresponding to the impact target position of the liquid breathed out 
from said nozzle of said liquid discharge part, With reference.to said data table, it is characterized by having an amount 
decision means of regurgitation deviations to determine the amount of regurgitation deviations of the liquid by said 
discharge direction deflection means corresponding to each aforementioned liquid discharge part from said distance 
infomiation acquired with said distance information acquisition means, and the impact target position of a liquid. 
[0024] 

In the above-mentioned invention, it is possible to deflect the discharge direction of a liquid from the nozzle of each 
liquid discharge part by the discharge direction deflection means. Here, in determining the amount of regurgitation 
deviations, with a distance information acquisition means, liquid regurgitation equipment is made to correspond to 
relative displacement with a head and a liquid regurgitation object, and acquires the distance information between the 
liquid regurgitation side of a liquid discharge part, and the impact side of the liquid of a liquid regurgitation object. For 
example, the case where the above-mentioned distance for every location of a liquid regurgitation object is known etc. 
is mentioned like the printed circuit board which has a circuit pattern. 
[0025] 

On the other hand, the amount of regurgitation deviations corresponding to distance and the impact target position of 
the liquid breathed out from the nozzle of a liquid discharge part is set to the data table. 
And the amount decision means of regurgitation deviations determines the amount of regurgitation deviations 
corresponding to each liquid discharge part with reference to a data table from the acquired distance information and 
the impact target position of a liquid. Therefore, even if it is the case where the distance between the liquid 
regurgitation side of a head and the field which the liquid of a liquid regurgitation object reaches changes with relative 
displacement with a head and a liquid regurgitation object, without detecting distance when the above-mentioned 
distance for every location of a liquid regurgitation object is known, the suitable amount of deviations can be set up. 
[0026] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing etc. 
(The 1st operation gestalt) 

Drawing 1 is the decomposition perspective view showing the head 1 1 of the ink jet printer (only henceforth a "printer*) 
which applied the liquid regurgitation equipment by this invention. In drawing 1 , although a nozzle sheet 17 is stuck on 
the barrier layer 16, it is disassembling and illustrating this nozzle sheet 17. 
[0027] 

In a head 1 1 , the substrate member 1 4 equips one field of the semi-conductor substrate 1 5 which consists of silicon 
etc., and this semi-conductor substrate 15 with the exoergic resistor 13 (thing equivalent to the energy generation 
means in this invention) by which deposit formation was carried out. the conductor with which the exoergic resistor 13 
was formed on the semi-conductor substrate 15 - it connects with the circuit mentioned later electrically through the 
section (not shown). 
[0028] 

Moreover, the barrier layer 16 consists of a dry film resist offer example, an exposure hardening mold, and after a 
laminating is canied out to the whole field in which the exoergic resistor 13 of the semi-conductor substrate 15 was 



formed, it is formed by removing an unnecessary part according to a FOTORISO process. 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be fomied, for 

example, it may be formed by the electrocasting technique by nicl^el and the location of a nozzle 18 may suit the 

location of the exoergic resistor 13. namely, so that a nozzle 18 may counter the exoergic resistor 13. 

[0029] 

The liquid ink room 12 (thing equivalent to the liquid room in this invention) consists of a substrate member 14, a 
barrier layer 16, and a nozzle sheet 17 so that the exoergic resistor 13 may be surrounded. That is, the substrate 
member 14 constitutes the bottom wall of the liquid ink room 1 2 among drawing, the barrier layer 1 6 constitutes the 
side attachment wall of the liquid ink room 12, and a nozzle sheet 1 7 constitutes the ceiling wall of the liquid ink room 
12. Thereby, the liquid ink room 12 has an effective area in a right-hand side front side among drawino 1 , and this 
effective area and ink passage (not shown) are opened for free passage. 
[0030] 

It usually has the liquid ink room 12 equipped with two or more exoergic resistor 13 and each exoergic resistor 13 of a 
100-piece unit, and each of these exoergic resistor 13 can be chosen as a meaning by the command from the control 
section of a printer, and the one above-mentioned head 1 1 can be made to breathe out the ink in the liquid ink room 12 
corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 
[0031] 

That is, ink is filled firom the ink tank (not shown) combined with the head 1 1 at the liquid ink room 12. And by passing 
a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistor 13, the ink air bubbles of a 
gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink 
boils). The ink of the volume almost equivalent to the ink in which the above-mentioned push of the part which touches 
a nozzle 18 was kicked is breathed out from a nozzle 18 as a drop by this, and reaches the target on printing paper 
(liquid regurgitation object) by it. 
[0032] 

In addition, in this specification, the part which consists of an exoergic resistor 13 arranged in one the liquid ink room 
12 and this liquid ink room 12 and a nozzle 18 arranged in that upper part is called "an ink discharge part (liquid 
discharge part)." That is, a head 1 1 installs two or more ink discharge parts. 
[0033] 

Moreover, with this operation gestalt, two or more heads 1 1 are arranged in crosswise [ printing paper ], and the Rhine 
head is formed. In this case, after putting in order two or more head chips (that in which the nozzle sheet 17 is not 
formed among heads 11), one nozzle sheet 17 (that by which the nozzle 18 was formed in the location corresponding 
to all the liquid ink rooms 12 of each head chip) is stuck, and the Rhine head is formed. 
[0034] 

Drawing 2 is the top view showing more arrangement of the exoergic resistor 13 in an ink discharge part in a detail, 
and the sectional view of a side face. With the top view of drawing 2 , the dashed line is illustrating the nozzle 18. 
As shown in drawing 2 , with this operation gestalt, the exoergic resistor 13 divided into two is installed in one liquid ink 
room 1 2. Furthermore, the direction of a list of the exoergic resistor 1 3 divided into two is the direction of a list of a 
nozzle 18 (the inside of drawing 2 , longitudinal direction). 
[0035] 

Thus, in the thing of two assembled dies which made one exoergic resistor 13 vertical division, die length is the same, 
and since width of face becomes half, the resistance of the exoergic resistor 13 turns into a twice as many value as 
this. If the exoergic resistor 13 divided into these two is connected to a serial, the exoergic resistor 13 which has twice 
as many resistance as this will be connected to a serial, and resistance will become 4 times (in addition, this value is 
the calculated value when not taking into consideration distance between each exoergic resistor 13 currently installed 
in drawing 2 ). 
[0036] 

In order to boil the ink in the liquid ink room 12, it is necessary to apply fixed power to the exoergic resistor 13, and to 
heat the exoergic resistor 13 here. It is for making ink breathe out with the energy at the time of this ebullition. And 
although it is necessary to enlarge the current to pass if resistance is small, it can be made to boil at few currents by 
making the resistance of the exoergic resistor 1 3 high. 
[0037] 

Thereby, magnitude, such as a transistor for passing a current, can also be made small, and space-saving-ization can 
be attained. In addition, although resistance can be made high if the thickness of the exoergic resistor 13 is formed 
thinly, there is a fixed limitation in making thickness of the exoergic resistor 13 thin from a viewpoint of the ingredient 
selected as an exoergic resistor 13, or reinforcement (endurance). For this reason, the resistance of the exoergic 



.1. 



resistor 13 is made high by dividing, without making thicl^ness thin. 
[0038] 

Moreover, when it has the exoergic resistor 13 carried out 2 ****s into one liquid inic room 12, usually time amount 
(gassing time amount) until each exoergic resistor 13 reaches the temperature at which ink is boiled is made into 
coincidence. If time difference arises in the gassing time amount of two exoergic resistors 13, the regurgitation include 
angle of ink will become less perpendicular, and the discharge direction of ink will be deflected. 
[0039] 

Drawing 3 is drawing explaining the discharge direction of ink. In drawing 3 , if Ink i is perpendiculariy breathed out to 

the regurgitation side (field of printing paper P) of Ink i. Ink i will be breathed out without a deviation among drawing 3 

like the arrow head shown by the dotted line. On the other hand, if the discharge direction of Ink i deviates and a 

regurgitation include angle shifts perpendiculariy only in theta (the inside of drawing 3 . Z1 or Z 2-way), it is the impact 

location of Ink i, 

deltaL=Hxtantheta 

It becomes **** gap ******. 

[0040] 

Here, distance H points out the distance between the tip of a nozzle 18, and the front face of printing paper P, i.e.. the 
distance between the ink regurgitation side of a liquid discharge part, and an ink impact side, (it is below the same). In 
the case of the usual ink jet printer, this distance H is about 1-2mm. Therefore, distance H is assumed to hold unifonnly 
to 2mm of H= abbreviation. 

In addition, it is necessary to abbreviation regularity to hold distance H because the impact location of Ink i will be 
changed, if distance H is changed. That is, when Ink i is breathed out at right angles to the field of printing paper P 
from a nozzle 18, even if it changes distance H somewhat, the impact location of Ink i does not change. On the other 
hand, when the deviation regurgitation of the ink i is carried out as mentioned above, the impact location of Ink i is 
because it becomes a different location with fluctuation of distance H. 
[0041] 

Drawing 4 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of the exoergic 
resistor 13 divided into two, and the regurgitation include angle of ink, and show the simulation result by the computer. 
In this graph, the direction of X is the direction of a list of a nozzle 1 8 (the side-by-side installation direction of the 
exoergic resistor 13), and the direction of Y is a direction (the conveyance direction of printing paper) perpendicular to 
the direction of X. Moreover, drawing 4 (c) is actual measurement data at the time of taking the amount of gaps in the 
impact location of ink (it being surveyed using distance of a before [ from the regurgitation side of ink / the impact 
location of printing paper ] as about 2mm) along an axis of ordinate for an axis of abscissa by making into the 
deflecting current one half of the differences of the amount of currents between the exoergic resistors 13 divided into 
two as gassing time difference of the ink of the exoergic resistor 13 divided into two. In drawing 4 (c), said deflecting 
current was superimposed on exoergic resistor 1 3 of one of the two, having used the principal current of the exoergic 
resistor 13 as 80mA, and the deviation regurgitation of ink was performed. 
[0042] 

In having time difference in the direction of a list of a nozzle 18 at gassing of the exoergic resistor 13 divided into two, 
as shown in drawing 4 , the regurgitation include angle of ink becomes less perpendicular, and the regurgitation 
include angle theta x (what is the amount of gaps from a perpendicular and is equivalent to theta of drawing 3 ) of the 
ink in the direction of a list of a nozzle 18 becomes large with gassing time difference. 

Then, the exoergic resistor 13 divided into two is formed, this property is used, it controls by changing the amount of 
currents passed to each exoergic resistor 13 so that time difference arises in the gassing time amount on two exoergic 
resistors 13, and he is trying to deflect the discharge direction of ink with this operation gestalt (discharge direction 
deflection means). 
[0043] 

Furthermore, since gassing time difference arises in two exoergic resistors 13 when the resistance of the exoergic 
resistor 13 divided into two, for example is not the same value according to a manufacture error etc., the regurgitation 
include angle of ink becomes less perpendicular, and the impact location of ink shifts from an original location. 
However, if the gassing time amount on each exoergic resistor 13 is controlled and gassing time amount of two 
exoergic resistors 13 is made into coincidence by changing the amount of currents passed to the exoergic resistor 13 
divided into two, it will also become possible to make the regurgitation include angle of ink perpendicular. 
[0044] 

For example, in the Rhine head, by deflecting the discharge direction of the ink of the 1 or two or more head 1 1 specific 
whole to an original discharge direction, the discharge direction of the head 1 1 by which ink is not breathed out at right 
angles to the impact side of printing paper is corrected, and ink can be perpendiculariy breathed out by the 



manufacture error etc. 
[0045] 

Moreover, in one head 11. deflecting only the discharge direction of the inl< from 1 or two or more specific mk discharge 
parts is mentioned. For example, in one head 1 1 , to the discharge direction of the ink from other ink discharge parts, 
the discharge direction of the ink from a specific ink discharge part can deflect only the discharge direction of the ink 
from the specific ink discharge part, when not parallel, and it can adjust so that it may become parallel to the discharge 
direction of the ink from other ink discharge parts. 
(00461 

Furthermore, the discharge direction of ink can be deflected as follows. 

For example, when you carry out the regurgitation of the ink from the ink discharge part (N+1) which adjoins the ink 
discharge part N and this, let impact locations when ink is breathed out without a deviation, respectively from the ink 
discharge part N and an ink discharge part (N+1) be the impact location n and an impact location (n+1), respectively. In 
this case, while being able to carry out the regurgitation without a deviation of ink from the ink discharge part N and 
being able to make the impact location n reach, the discharge direction of ink can be deflected and ink can also be 
made to reach an impact location (n+1). 

While being able to carry out the regurgitation without a deviation of ink from an ink discharge part (N+1) and being 
able to make an impact location (n+1) similarly reach, the discharge direction of ink can be deflected and ink can also 
be made to reach the impact location n. 
[0047] 

thus, if it is original when blinding etc. arises for example, in an ink discharge part (N+1) and it becomes impossible to 
carry out the regurgitation of the ink by carrying out, ink will not be able to be made to reach an impact location (n+1), 
but a dot chip will arise, and the head 1 1 will be made into a defect. 

However, it becomes possible to deflect ink by the ink discharge part (N+2) which adjoins an ink discharge part (N+1) 
by the ink discharge part [ which adjoins one ink discharge part (N+1) side ] N, or another side side in such a case, and 
to make discharge and ink reach an impact location (n+1). 
[0048] 

Next, it explains more concretely about a discharge direction deflection means. The discharge direction deflection 

means in this operation gestalt includes cun-ent Miller circuit (henceforUi CM circuit). 

[0049] 

Drawing 5 is the circuit diagram which materialized the discharge direction deflection means of the 1st operation 

gestalt. First, the element used for this circuit and a connection condition are explained. 

In drawing 5 , resistance Rh-A and Rh-B are resistance of the exoergic resistor 13 which was mentioned above and 

which was divided into two, and both are connected to the serial. The resistance power source Vh is a power source 

for giving an electrical potential difference to resistance Rh-A and Rh-B. 

[0050] 

In the circuit shown in drawing 5 , it has M1-M21 as a transistor, and transistors M4, M6, M9, Mil, M14, M16, M19, 
and M21 are PMOS transistors, and others are NMOS transistors. In the circuit of drawing 5 . transistors M2, M3. M4, 
M5, and M6 constitute CM circuit of a lot, for example, and it has a total of 4 sets of CM circuits. 
[0051] 

In this circuit, the gate of a transistor M6, a drain, and the gate of M4 are connected. Moreover, the drains of transistors 

M4 and MS and transistors M6 and M5 are connected. The same is said of other CM circuits. 

The drain of transistors M3, MB, M13, and M18 is connected to the transistors M4. M9. M14. and M19 and list which 

constitute a part of CM circuit further again at the middle point of resistance Rh-A and Rh-B. 

[0052] 

Moreover, transistors M2, M7, M12, and M17 serve as a constant current source of each CM circuit, respectively, and 

the drain is connected to the source of transistors M3, MS. Ml 3. and M18. respectively. 

The drain is connected to resistance Rh-B and a serial, a transistor Ml is turned on when the regurgitation activation 

input switch A is set to 1 (ON), and it is constituted further again so that a current may be passed to resistance Rh-A 

and Rh-B. 

[0053] 

Moreover, the output terminal of the AND gates X1-X9 is connected to transistors Ml, M3. and M5 and the gate of ... 
respectively. In addition, although the AND gates XI -X7 are 2 input type things, the AND gates X8 and X9 are 3 input 
type things. At least one of the input terminals of the AND gates X1-X9 is connected with the regurgitation activation 
input switch A. 
[0054] 

One input terminal is connected with deviation direction changeover switch C among the XNOR gates XI 0, XI 2, XI 4. 



and X16, and other one input terminal is connected with the deviation control switches J1-J3 or the regurgitation angle 
amendment switch S further again. 

Deviation direction changeover switch Cis a switch for changing which deflects the discharge direction of ink in the 
direction of a list of a nozzle 18. If deviation direction changeover switch C is set to 1 (ON), one input of the XNOR gate 
XlOwill be set to 1. 

Moreover, the deviation control switches J1-J3 are switches for determining the amount of deviations when deflecting 
the discharge direction of ink, respectively, for example, if an input terminal J3 is set to 1 (ON), one of the inputs of the 
XNOR gate X10 will tum into 1. ^ 
[0055] 

Furthermore, each output terminal of the XNOR gates X10-X16 is connected to the AND gates X3 and X5 and one 
input terminal of through NOT-gate X1 1 , X13, and while connecting with the AND gates X2 and X4 and one input 
terminal of Moreover, one of the input terminals of the AND gates X8 and X9 Is connected with the regurgitation 
angle amendment switch K. 
[0056] 

The deviation amplitude-control terminal B is a terminal for determining the amplitude of deviation 1 step, are the 
transistors M2 and M7 used as the constant current source of each CM circuit, and a terminal which determines the 
current value of ... and is connected to transistors M2 and M7 and the gate of .. further again, respectively. If this 
terminal is carried out for setting the deviation amplitude to 0 OV, the current of a current source can be set to 0, and 
the deflecting current cannot flow, but the amplitude can be set to 0. If this electrical potential difference is raised 
gradually, a cun-ent value will increase gradually, can pass many deflecting currents, and can also enlarge the 
deviation amplitude. 

That is, the proper deviation amplitude is controllable by the electrical potential difference impressed to this terminal. 
[0057] 

Moreover, the source of a transistor M1 connected to resistance Rh-B and the transistors M2 and M7 used as the 

constant current source of each CM circuit, and the source of are grounded in the ground (GND). 

[0058] 

In the above configuration, the figure of "xN (N= 1 , 2 and 4, or 50)" given to each transistors M1-M21 with the 
parenthesis document It is shown that the juxtaposition condition of a component is shown, for example, "x1" (M12- 
M21) has a standard component, and it is shown that '•x2" (M7-M1 1) has a component equivalent to what connected 
two standard components to juxtaposition. Hereafter, it is shown that "xN" has a component equivalent to what 
connected the standard component N individual to juxtaposition. 
[0059] 

Thereby, since transistors M2, M7, M12, and M17 are '•x2", "xl", and "xr, respectively, if an electrical potential 
difference suitable between the gate of these transistors and a ground is given, each drain current will become the ratio 
of4:2:1:1. 
[0060] 

Next, although actuation of this circuit is explained, it explains to the beginning only paying attention to CM circuit 
which consists of transistors M3. M4, M5, and M6. 

The regurgitation activation input switch A is set to 1 (ON) only when carrying out the regurgitation of the ink. 
For example, since the output of the XNOR gate X1 0 is set to 1 when it is A= 1 , B=2.5V impression, C= 1 , and J3=1 , 
A= 1 is inputted into the AND gate X2 as this output 1 . and the output of the AND gate X2 is set to 1 . Therefore, a 
transistor M3 is tumed on. 

Moreover, since the output of NOT-gate X1 1 is 0 when the output of the XNOR gate X1 0 is 1 , and A= 1 becomes the 
input of the AND gate X3 with this output 0, the output of the AND gate X3 is set to 0, and a transistor M5 serves as 
OFF. 
[0061] 

Therefore, although a current flows from a transistor M4 to M3 when a transistor M3 is ON and M5 is OFF as 
mentioned above since the drains of transistors M4 and M3 and the drains of transistors M6 and M5 are connected, to 
M5, a current does not flow from a transistor M6. Furthermore, when a current does not flow to a transistor M6 with the 
property of CM circuit, a current does not flow to a transistor M4. either. Moreover, since it is impressed by the gate of 
a transistor M2 2.5V, in an above-mentioned case, the current according to it flows from a transistor M3 only M2 
among transistors M3, M4, M5, and M6. 
[0062] 

In this condition, since the gate of M5 turns off, a current does not flow to M6, and as for a current. M4 used as that 
mirror does not flow. The current Ih same originally as resistance Rh-A and Rh-B Although it flows, in order to let M3 
pass and to pull out the current value determined by M2 from the middle point of resistance Rh-A and Rh-B, in the 



condition that the gate of M3 turns on, it becomes the form where the current value which determined only the current 
which flows a Rh-A side by M2 is added. 
Therefore, it becomes IRh-A>IRh-B. 
[0063] 

Although it is the case of C= 1 , the above is as follows when it is next C= 0 (the other switches A. B, and J3 are set to 1 
like the above) (i.e., when only the input of deviation direction changeover switch C is changed). 
When it is C= 0 and J3=1 , the output of the XNOR gate X10 is set to 0. Thereby, since the input of the AND gate X2 is 
set to (0, 1 (A= 1)), the output is set to 0. Therefore, a transistor M3 serves as OFF. 

Moreover, if the output of the XNOR gate X1 0 is set to 0, since the output of NOT-gate X1 1 will be set to 1 , the input of 

the AND gate X3 is set to (1, 1 {A= 1)), and a transistor M5 is turned on. 

[0064) 

Although a current flows to a transistor MS when a transistor M5 is ON, a current flows from the property of this and 
CM circuit also to a transistor M4. 

Therefore, a current flows according to the resistance power source Vh to resistance Rh-A, a transistor M4, and a 
transistor M6. And all the currents that flowed to resistance Rh-A flow to resistance Rh-B (since a transistor M3 is OFF, 
the current which flowed out resistance Rh-A does not branch to a transistor M3 side). Moreover, since a transistor M3 
is OFF, the current which flowed the transistor M4 flows into a resistance Rh-B side altogether. The current which 
flowed to the transistor M6 flows to a transistor M5 further again. 
[0065] 

As mentioned above, when it was C= 1, the current which flowed resistance Rh-A branched and flowed into the 
resistance Rh-B and transistor M3 side, but when it is C= 0, the current which flowed the transistor M4 besides [ which 
flowed resistance Rh-A ] a current enters into resistance Rh-B. Consequently, the current which flows to resistance Rh- 
A and resistance Rh-B serves as Rh-A<Rh-B. And the ratio serves as symmetry by C= 1 and C= 0. 
[0066] 

The gassing time difference on the exoergic resistor 13 divided into two can be established by changing the amount of 
currents which flows to resistance Rh-A and resistance Rh-B as mentioned above. Thereby, the discharge direction of 
ink can be deflected. 

Moreover, the deviation direction of ink can be changed to the position of symmetry in the direction of a list of a nozzle 
18 by C=1and C= 0. 

[0067] 

In addition, although the above explanation is a time of only the deviation control switch J3 being ON/OFF, if ON/OFF 
of the deviation control switches J2 and J1 is carried out further, it can set up the amount of currents passed to 
resistance Rh-A and resistance Rh-B still more finely. 

That is, although the current passed to transistors M4 and M6 is controllable by the deviation control switch J3, the 
current passed to transistors M9 and Ml 1 is controllable by the deviation control switch J2. The current passed to 
transistors M14 and M16 can be controlled by the deviation control switch J1 further again. 
[0068] 

And as mentioned above, to each transistor, a transistor M4, the M6:transistor M9, the M11:transistor M14, and the 
drain current of the ratio of M16=4:2:1 can be passed. This uses the triplet of the deviation control switches J1 -J3 for 
the deviation direction of ink. (J1 , J2, J3) It can be made to change to = (0, 0, 0), (0, 0. 1), (0. 1, 0), (0, 1, 1), (1, 0, 0), 
(1, 0, 1), (1, 1, 0), and eight steps that reach (1,1, 1). 

Furthermore, if the electrical potential difference given between the gate of transistors M2, M7, M12, and M17 and a 
ground is changed, since the amount of currents is changeable, the ratio of the drain current which flows to each 
transistor can change the amount of deviations per step with 4:2:1. 
[0069] 

As mentioned above, the deviation direction can be changed to the position of symmetry to the direction of a list of a 
nozzle 18 by deviation direction changeover switch C further again. 

In the Rhine head, while arranging two or more heads 1 1 in crosswise [ printing paper ], the so-called staggered 
arrangement may be carried out so that the head 1 1 of next doors may counter (making it rotate 180 degrees to the 
next head 1 1 , and arranging). In this case, if a common signal is sent from the deviation control switches J1-J3 to two 
heads 1 1 into next doors, the deviation direction will be reversed with two heads 1 1 into next doors. For this reason, 
deviation direction changeover switch C is prepared and it enables it to change the deviation direction of the one head 
1 1 whole to the symmetry with this operation gestalt. 
[0070] 

By this two or more heads 1 1 When [ so-called ] staggered arrangement was carried out and the Rhine head is formed. 
If it is set as C= 0 about the head N which is in an even number location among heads 11, N-t-2, NH, and and is set 



as C= 1 about the head N+1 in an odd number location. N+3. N+5. and ... the deviation direction of each head 1 1 in 

the Rhine head can be earned out in the fixed direction. 

[0071] 

Moreover, the regurgitation angle amendment switches S and K are switches used at the point which is a switch for 
deflecting the discharge direction of ink for amendment of the regurgitation include angle of ink although it is the same 
as that of the deviation control switches J1-J3. 

First, the regurgitation angle amendment switch K is a switch for defining whether it amends or not, and it is set up so 
that it may amend by K= 1 and may not amend by K= 0. 

Moreover, it is a switch for defining whether the regurgitation angle amendment switch S receives in the direction of a 

list of a nozzle 18, and amends towards a gap. 

[0072] 

For example, since one input is set to 0 among the AND gate X8 and 3 inputs of Xnine when it is K= 0 (when not 
amending), both the outputs of the AND gates X8 and X9 are set to 0. Therefore, since transistors M18 and M20 are 
turned off, transistors Ml 9 and M21 are also turned off. Thereby, it is changeless on the current which flows to 
resistance Rh-A and resistance Rh-B. 
[0073] 

On the other hand, when it is K= 1, for example, supposing it is S= 0 and C= 0, the output of the XNOR gate XI 6 will 
be set to 1. Therefore, since (1,1,1) are inputted into the AND gate X8, the output is set to 1 and a transistor M18 is 
turned on. Moreover, since one of the inputs of the AND gate X9 is set to 0 through the NOT gate XI 7, the output of 
the AND gate X9 is set to 0, and a transistor M20 is tumed off. Therefore, since a transistor M20 is OFF, a current 
does not flow to a transistor M21 . 
[0074] 

Moreover, a current does not flow from the property of CM circuit to a transistor Ml 9, either. However, since a 
transistor M18 is ON, a current flows out of the middle point of resistance Rh-A and resistance Rh-B, and a current 
flows into a transistor M18. Therefore, the amount of currents which flows to resistance Rh-B to resistance Rh-A can 
be lessened. Thereby, the regurgitation include angle of ink can be amended and only the specified quantity can 
amend the impact location of ink in the direction of a list of a nozzle 18. 

In addition, although it was made to perform amendment by 2 bits which consists of regurgitation angle amendment 
switches S and K with the above-mentioned operation gestalt, if the number of switches is made to increase, still finer 
amendment can be perfomned. 
[0075] 

When deflecting the discharge direction of ink using each switch of J1-J3 of a more than, and S and K, it is the current 
;ting current Idef), 




It can express. 
[0076] 

In a formula 1, +1 or -1 is given to J1. J2, and J3, +1 or -1 is given to S, and +1 or 0 is given to K. 

While being able to set the deflecting current as eight steps by each setup of J1, J2, and J3 so that he can understand 

from a formula 1, S and K can amend independently of a setup of J1-J3. 

[0077] 

Moreover, since the deflecting current can be set as four steps as a forward value and can be set as four steps as a 
negative value, the deviation direction of ink can be set as both directions in the direction of a list of a nozzle 18. For 
example, left-hand side can also be made to be able to deflect only theta (the inside of drawing, Z1 direction), and 
right-hand side can also be made to deflect only theta to a perpendicular direction in drawing 3 (the inside of drawing, 
Z 2-way). Furthemiore, it can be set as arbitration, the value of deviations, i.e., amount, of theta. 
[0078] 

Next, adjustment of the regurgitation include angle of ink when the thickness (thickness of paper) of printing paper 
changes is explained (when distance H changes, namely, when the distance between the regurgitation side of ink and 



the impact side of ink changes). 

The printer of this operation gestalt is equipped with a distance detection means to detect the distance between the ink 

regurgitation side of a head 1 1, and the field which the ink on printing paper reaches. 

[0079) 

A distance detection means may detect directly the distance between an ink regurgitation side and the field which the 
ink on printing paper reaches, and may detect the above-mentioned distance by detecting the thickness (thickness of 
paper) of printing paper or. A distance detection means performs the above-mentioned detection with this operation 
gestalt using a sensor. 

As long as it is sensors which read the Information on the physical quantity of light, a pressure, and displacement and 
others, such as a photo sensor and a pressure-sensitive sensor, as a sensor, you may be what kind of thing. 
[0080] 

For example, in using a photo sensor, it has a light emitb'ng device and a photo detector, and light is inradiated from a 
light emitting device to printing paper, and it constitutes so that the reflected light may be received. Based on the light- 
receiving condition of this reflected light, the distance from the regurgitation side of ink to the impact side of the ink on 
the printing paper which is the exposure side of light is measured. 
(0081) 

Moreover, in using a pressure-sensitive sensor, the pressure-sensitive sensor is pushed on the surface of printing 
paper (impact side of ink), the pressure value then acquired is measured, the measurement value and the reference 
value (pressure value of the thickness of paper used as criteria) established beforehand are contrasted, and it 
computes thickness of paper from the contrast result. And distance between the regurgitation side of ink and the 
impact side of the ink of printing paper is computed firom the thickness of paper (detection). 
[0082] 

Furthennore, a printer is equipped with an amount decision means of regurgitation deviations to determine the amount 
of regurgitation deviations of the liquid by the discharge direction deflection means, based on the detection result by 
the above-mentioned distance detection means. 

The amount decision means of regurgitation deviations controls the applied-voltage value of the deviation amplitude- 
control terminal 6 by this operation gestalt based on the above-mentioned detection result (for example, it is 
controllable at a digital ceremony using a D/A converter.). 
[0083] 

Therefore, since each transistors M2, M7, and M12 are the ratios of "x4", ''x2", and "xr as mentioned above, 
respectively, each drain current is set to 4:2: 1 . Therefore, the amount of currents is changeable into eight steps with 
the deviation amplitude-control terminal B. Thereby, the amount of deviations at the time of the regurgitation of ink can 
be adjusted to eight steps. In addition, if the number of transistors is increased further, of course, the amount of 
currents can be changed still more finely. 
[0084] 

Drawing 6 is drawing explaining the decision approach of the amount of deviations by the amount decision means of 
regurgitation deviations. First, as shown in drawing 6 (a), when it is the distance H= reference value LI between the 
regurgitation side of ink, and the impact side of the ink of printing paper P1, the regurgitation include angle (the amount 
of the maximum deflections) shall be set as alpha. This regurgitation include angle alpha can be changed to eight 
steps using the triplet of the deviation control switches J1-J3, as mentioned above. 
[0085] 

In this case, as shown in drawing 6 (b), in performing a print to the printing paper P2 which has thickness of paper 
thicker than printing paper P1, distance H=L2 between the regurgitation side of ink and printing paper P2 is detected, 
and it determines the regurgitation include angle beta that it can make ink reach the impact location of ink in case a 
regurgitation include angle is alpha, or the location nearest to that location based on that detection result. 
[0086] 

Impact location spacing XI of the ink by the regurgitation include angle alpha when it is distance H=L1 between the 
regurgitation side of ink, and printing paper P1 in drawing 6 (a) (maximum), 
X1=2xL1xtan (alpha/2) 
It becomes. 

Therefore, as shown in drawing 6 (b), even if it is the case where it becomes distance H=L2 between the regurgitation 
side of ink, and printing paper P2, the impact location spacing X2 of the ink by the regurgitation include angle beta 
(maximum) 

X2(=2xL2xtan (beta/2)) **2xL1xtan (alpha/2) 
What is necessary is just to become. 
[0087] 



Therefore, what is necessary is just to control the electrical potential difference of the deviation amplitude-control 

terminal B so that the regurgitation include angle beta fills the above-mentioned formula. 

If it controls as mentioned above, whether the thickness of paper of printing paper P changes or is the case where a 

print is carried out to the various printing paper P in which thickness of paper differs, the optimal regurgitation include 

angle can be determined and the discharge direction of ink can be deflected. 

[0088] 

Moreover, not only the approach of using the above-mentioned sensor but the thing to depend, for example on the 
following approaches is possible for a distance detection means. 

The information, for example, the information on the classes (a regular paper, coat paper, photograph form, etc.) of 
printing paper, that the attribute of printing paper transmitted with print data at the time of a print can be specified as 
the 1st is received, and you may make it detect the distance between the fields which the liquid regurgitation side of a 
head 1 1 and the ink of printing paper P reach based on the received infomiation. For example, the thickness of paper 
which serves as criteria for every class of printing paper is memorized, the thickness of paper memorized based on the 
received information is specified, and detecting the above-mentioned distance from the thickness of paper is 
mentioned. 
[0089] 

Moreover, the information that the attribute of printing paper by which the computer ******(ed) or the direct input was 
carried out [ 2nd ] to the printer can be specified is received, and you may make it detect the distance between the 
regurgitation side of ink, and the field which the ink of printing paper P reaches based on the received information. For 
example, receiving the information, specifying thickness of paper like the above based on the received information, and 
detecting the above-mentioned distance from the thickness of paper with actuafion means, such as a keyboard of a 
computer, when the information which shows the class of printing paper is inputted is mentioned. 
[0090] 

(The 2nd operation gestalt) 

Then, the 2nd operation gestalt of this invention is explained. 

With the above-mentioned 1st operation gestalt, whether the thickness of paper of printing paper changes or is the 

case where a print is carried out to the various printing paper in which thickness of paper differs, the optimal 

regurgitation include angle can be determined and the discharge direction of ink can be deflected. 

However, in one printing paper, when thickness of paper changes for every impact field of ink. it cannot respond. For 

this reason, with the 2nd operation gestalt, when thickness of paper is always detected and thickness of paper 

changes on the way, the optimal regurgitation include angle is redetermined corresponding to it. 

[0091] 

Drawing 7 is the side elevation showing the outline configuration of the printer in the 2nd operation gestalt. Moreover. 
drawing 8 is drawing which omitted the conveyance drive system of printing paper P3 while showing the top view of 
drawing 7 . Drawing 9 is the front view of drawing 8 . and is drawing seen from the carrying-in-on Rhine head 10 of 
printing paper P3 side further again. 
[0092] 

As shown in drawing 7 - drawing 9 . the surface height of the printing paper P3 used with the 2nd operation gestalt. i.e., 
thickness of paper, is not fixed, and Heights Q are formed in a part of field on the impact side of ink. 
Moreover, in a printer, the Rhine head 10 arranges the head 1 1 mentioned above crosswise [ of printing paper P3 ], 
and forms it in the shape of Rhine. 

In this printer, the Rhine head 10 is immobilization and. as for a relative-displacement means to make the Rhine head 
10 and printing paper P3 displaced relatively, printing paper P3 is displaced relatively to the Rhine head 10. And the 
conveyance drive system of the printing paper P3 equivalent to this relative-displacement means is constituted as 
follows, as shown in drawing 7 . 
[0093] 

First four feed rollers 23 are formed in the upstream (side by which printing paper P3 is carried in to the Rhine head 
1 0) of the Rhine head 10. Among drawing 7 , two feed rollers 23 located in the inferior-surface-of-tongue side of 
printing paper P3 obtain driving force from the driving means (not shown) of a motor etc., and a rotation drive is carried 
out. Moreover, two feed rollers 23 are formed also in the top-face side (impact side side of ink) of printing paper P3. 
Here, while a holddown member 22 is formed in the top-face side of printing paper P3. two springs 24 are attached and 
the feed roller 23 is formed in the inferior-surface-of-tongue side of this holddown member 22 free [ rotation ] at the 
lower limit section of these springs 24. 
[0094] 

Migration in the vertical direction is possible for the feed roller 23 located in the top-face side of printing paper P3 by 
this among drawing by the spring 24. Therefore, even If the heights Q on printing paper P3 pass the feed roller 23, a 



spring 24 is only compressed and the feed roller 23 located in the top-face side of printing paper P3 is always pushed 

with the pressure of abbreviation regularity to printing paper P3. 

[0095] 

With the above four feed rollers 23. printing paper P3 will be in the condition that it is pinched from both-sides side, and 
will be sent to the Rhine head 10 side. ^ »u • 

Moreover, it is right under [ of the Rhine head 10 / abbreviation ], and the support roller 25 is formed near the impact 
location of ink This supports printing paper P3 from the inferior-surface-of-tongue side of pnnting paper P3 so that the 
distance between the regurgitation side of the ink of the Rhine head 10 and printing paper P3 (gap) may not be 
changed in a print. 

Moreover the delivery roller 26 of the pair arranged so that printing paper P3 may be pinched and conveyed is formed 
in the downstream of the Rhine head 10, The delivery roller 26 located in the inferior-surface-of-tongue side of pnnting 
paper P3 is arranged like the feed roller 23 which is located in the inferior-surface-of-tongue side of pnnting paper P3 
and which was mentioned above, it obtains driving force from the driving means (not shown) of a motor etc., and a 
rotation drive is carried out. Moreover, the delivery roller 26 located in the top-face side of printing paper P3 is attached 
in the point of the spring 24 attached in the predetennined member free ( rotation ] like the feed roller 23 which is 
located in the top-face side of printing paper P3 and which was menfioned above. 

In me above configuration, ink is breathed out from the nozzle 18 of each liquid discharge part in each head 1 1 of the 
Rhine head 10. and printing paper P3 reaches the target on printing paper P3 among drawing 7 and drawings , while 
being conveyed in the direction of an arrow head, because the feed roller 23 and the delivery roller 26 rotate 
counterclockwise among drawing. 
100981 

Moreover, between the Rhine heads 10 and the feed rollers 23 in the conveyance direction of printing paper P3. the 
sensor 21 equivalent to the distance detection means in this invention is formed. 

With this operation gestalt, two or more (the example of drawing 8 and drawing 9 six pieces) sensors 21 are installed in 
the longitudinal direction (the direction of a list of a liquid discharge part) of the Rhine head 10 side by side while they 
are formed. Moreover, as shown in drawing? , the detection side of a sensor 21 and the regurgitation side of the ink of 
the Rhine head 10 are attached so that it may be in agreement. 
[0099] 

Here the reflected light is received and a sensor 21 detects the distance H between the regurgitation sides of ink and 
the impact sides of printing paper P3 in the Rhine head 10 among drawing 7 based on the wavelength of the reflected 
light which received light while discharging laser light (pulsed light) to the ink impact side of printing paper P3. 

Moreover, as shown in drawing 9 . each sensor 21 of this operation gestalt has the predetermined detection field in the 
direction of a list of a liquid discharge part, respectively. Thereby, although two or more sensors 21 are formed in the 
Rhine head 1 0, they can measure the distance H just under all the liquid discharge parts of the Rhine head 1 0. 
[0101] 

More specifically, the sensor 21 of this operation gestalt can scan a 40mm field at a high speed with the maximum 
width in the direction of a list of a liquid discharge part. Moreover, 40mm width of face is [ one period ] collectable 1000 
point by 30msec{s). Therefore, as shown in drawing 8 and drawing 9 , when six sensors 21 are formed, 240mm width 
of face can be collected 6000 point. . 
Here, supposing the 5120 numbers of liquid discharge parts are prepared, the distance H of the abbreviation nght 
under is measurable with one Rhine head 10, for every 5120 liquid discharge part [ all ] of that by six sensors 21. 
[0102] 

Drawing 10 is the side elevation showing more the physical relationship of the Rhine head 10 and a sensor 21 in a 
detail The Rhine head 10 of this operation gestalt installs each color (the example of drawing 10 four colors of Y, M, C, 
and K), and uses as a color line head what put in order the head 1 1 mentioned above in the direction of a list of a liquid 
discharge part, and formed the Rhine head. 
[0103] 

In such a case, in the conveyance direction of printing paper P3, since the distance between the detection point by the 
sensor 21 and the ink impact location of the Rhine head for every color (the inside of drawing 10 , LI 1-L14) differs, 
respectively, such distance L11-L14 is memorized beforehand, and the distance H at the time of the ink regurgitation 
from the liquid discharge part of the Rhine head of each color can be deduced from the bearer rate of printing paper 
P3. 
[0104] 



Drawing 11 is the block diagram showing the sensor 21 (distance detection means) of this operation gestalt, a data 
table 31 , and the amount count circuit 32 of regurgitation deviations that is the amount decision means of regurgitation 
deviations. 

By the sensor 21, detection of the distance H for every liquid discharge part sends the detection result to the amount 
count circuit 32 of regurgitation deviations as mentioned above. And the amount count circuit 32 of regurgitation 
deviations detenfnines the amount of regurgitation deviations for every liquid discharge part with reference to.a data 
table 31 based on the detection result of a sensor 21 . 
[0105] 

Here, a data table 31 defines the amount of regurgitation deviations of the ink breathed out from a liquid discharge part 
corresponding to the detected distance H and the impact target position of the ink breathed out from a liquid discharge 
part. 

Drawing 12 is drawing for explaining a data table 31 . 

In drawing 12 , distance between the ink regurgitation side of the Rhine head 10 and the impact side (top face of 
printing paper P3) of ink is set to H like drawing 3 . When ink is breathed out just under from the liquid discharge part of 
the Rhine head 10 (among drawing 12 ) (perpendicularly to the impact side of ink) Distance between the impact 
locations of ink when the impact location of ink and ink which are shown by the arrow head of a broken line deviate and 
are breathed out (ttie arrow head of a continuous line shows among drawing 12 ) is set to amount of deviations deltaL. 
[0106] 

The include angle (regurgitation include angle) of the discharge direction when ink deviates and is breathed out, and 
the regurgitation side of ink to accomplish is set to gamma further again. In addition, although the above-mentioned 
include angle was made into the regurgitation include angle gamma in tiie example of drawing 12 . as shown in 
drawing 3 , it is good to the impact side of ink also considering the include angle (inside of drawing 3 , theta) from a 
perpendicular direction as a regurgitation include angle (set to gamma= 90 degree-theta in the example of drawing 12 
). 

[0107] 

In this case, as mentioned above, if distance H and amount of deviations deltaL are given, it can ask for the 

regurgitation include angle gamma as a function of distance H and amount of deviations deltaL. 

And the data table 31 has remembered relation with the regurgitation include angle gamma beforehand to be distance 

H and amount of deviations deltaL. 

[0108] 

Therefore, when distance H has been transmitted as a detection result of a sensor 21 , the amount count circuit 32 of 

regurgitation deviations calculates the regurgitation include angle corresponding to it with reference to a data table 31. 

And it transmits to a conbrol circuit 33 by using the data of the regurgitation include angle as serial data. 

A control circuit 33 controls the regurgitation of the ink for every Rhine head 10. i.e., a Uquid discharge part, based on 

the data of the transmitted regurgitation include angle, and the driving signal when can7ing out the regurgitation of the 

ink. 

[0109] 

Moreover, a control circuit 33 determines ttie electrical potential difference impressed to the deviation amplitude-control 
terminal B of the circuit shown in drawing 5 , in order to obtain the regurgitation include angle based on the data of the 
regurgitation include angle transmitted from the amount count circuit 32 of regurgitation deviations. 
[0110] 

In addition, the above control is always performed, when ink continues being breathed out. That is, while printing paper 
P3 continues being conveyed, a sensor 21 detects distance H and always sends the detection result to the amount 
count circuit 32 of regurgitation deviations one by one. And it always computes which liquid discharge part should just 
carry out the regurgitation of the ink at which regurgitation include angle gamma for every pixel Rhine, and it is sent to 
a control circuit 33 on real time. Moreover, at this time, as shown in drawing 10 , in consideration of the distance 
between the regurgitation location of the ink of the Rhine head of each color, and ttie detection point of a sensor 21 
(L11-L14). it sets up so ttiat the regurgitation include angle gamma and pixel Rhine which it is as a result of [ of a 
sensor 21 ] a detection result and as a result of [ its / count ] may correspond surely. 
[0111] 

Next, regurgitation control of ttie Ink by the control circuit 33 Is explained. Drawing 13 is the front view showing ttie 
condition of having breathed out ink, from three liquid discharge parts "N-l", "N", and "N+l" in the Rhine head 10. 
By drawing 13 , the impact locations of the ink from a liquid discharge part "N-r are parts other than Heights Q, the 
impact location of the ink from a liquid discharge part "N" is a boundary with Heights Q, and the impact location of ttie 
ink from a liquid discharge part "N+l" shows the example which is Heights Q. 
[0112] 



Moreover, while carrying out the regurgitation of the ink in the perpendicular direction from each liquid discharge part to 
printing paper P3 page, ink is made to reach the location where only amount of deviations deltaL shifted from the 
impact location in the direction of a list of a liquid discharge part in the example of drawing 13 . 
[0113] 

In this case, it is the regurgitation include angle alpha since distance HI is detected by the sensor 21 when the 
distance H of the regurgitation side of a liquid discharge part "N-l" and the ink impact side of printing paper P3 is HI , in 
case the amount count circuit 32 of regurgitation deviations shifts only amount of deviations deltaL from a vertical 
position, 

Alpha=tan -1 (deltaLyHI) 

It is alike and computes more. And a control circuit 33 determines the electrical potential difference impressed to the 
deviation amplitude-control terminal B which fills this regurgitation include angle alpha, and controls the regurgitation of 
the ink from a liquid discharge part "N-l ." 
[0114] 

Moreover, about the liquid discharge part N, the regurgitation include angle alpha when shifting only amount of 

deviations deltaL from a vertical position leftward is computed like the above among drawing. 

On the other hand, the regurgitation include angle beta when shifting only amount of deviations deltaL from a vertical 

position rightward among drawing 

Beta=tan -1 (deltaUH2) 

It is alike and computes more. And a control circuit 33 determines the electrical potential difference impressed to the 
deviation amplitude-control temiinal B which fills this regurgitation include angle beta, and controls the regurgitation of 
the ink from a liquid discharge part "N." 
[0115] 

In addition, when it may not consider as the time of ink reaching the target on Heights Q like a liquid discharge part "N" 
according to the discharge direction of ink, a regurgitation include angle may be unified into either alpha or beta, and 
may be controlled. Control can be simplified if it does in this way. Since the gap is not conspicuous by about 1 dot even 
if it sets the regurgitation include angle as alpha when carrying out the deviation regurgitation of the ink rightward 
among drawing from moreover, liquid discharge part "N", simplifying as mentioned above is also possible. 
Moreover, since ink is made to reach the target on Heights Q about a liquid discharge part "N+r, a regurgitation 
include angle is changed into beta from alpha so that the amount of deviations may be set to deltaL also at this time. 
[0116] 

Even if drawing 14 is the case where it does not have heights on printing paper, it is the side elevation showing the 
example from which distance H changes, and is drawing corresponding to drawing 7 . 

As shown in drawing 14 , printing paper P4 is sent to the Rhine head 10 side in the condition that the point has curled. 
[0117] 

Here, by the printer, since it becomes the space through which the breathed-out ink passes just under the Rhine head 
10 and between the top face (ink impact side) of printing paper P4, a roller, a presser-foot member, etc. for pressing 
down printing paper P4 from a top-face side cannot be arranged. For this reason, generally just under the RANI head 
10, only the support rollers 25 (or other supporter material etc.) which support printing paper P4 from an inferior- 
surface-of-tongue side are formed. 
[0118] 

Moreover, although the feed roller 23 is formed in the printing paper P4 of Rhine head 10 carrying-in-side, this feed 
roller 23 plays the role of the attachment component for keeping distance H constant by contacting the ink impact side 
(inside of drawing, top face) side of printing paper P4 other than the role which cames in printing paper P4 to the Rhine 
head 10. 

In this case, in the conveyance direction (the inside of drawing, longitudinal direction) of printing paper P4, a sensor 21 
is formed so that the emitted laser light and its reflected light may pass through between the attachment component of 
feed roller 23 grade, and the Rhine heads 10. 
[0119] 

Therefore, when the point has curled like printing paper P4, distance H will change according to the curi condition. 
However, with this operation gestalt, since he is trying for the sensor 21 arranged in the location just before printing 
paper P4 enters just under the Rhine head 10 to detect distance H, even when printing paper P4 has curled even if, 
the distance H changed according to the condition of the curi can be detected as correctly as possible. 
[0120] 

(The 3rd operation gestalt) 

Drawing 15 is drawing explaining the 3rd operation gestalt of this invention. Although the 3rd operation gestalt is the 
modification of the 2nd operation gestalt and ink is made to reach the printing paper P3 which has Heights Q, a sensor 



'I. 



differs from the 2nd operation gestalt. 

Sensor 21 A of the 3rd operation gestalt emits the laser light of a pinpoint mold, as shown in drawing 15 . 
[0121] 

And as shown in drawing 15 , in the Rhine head 10, one sensor 21 A is prepared every head 1 1 . Thereby, the distance 

H of only one place is detected about one head 1 1 . 

Therefore, among sensor 21 A, it will have the non-detecting range of distance H. 

[0122] 

Here, sensor 21 A of eye "N" watch [ for example, ] corresponding to the head 1 1 of eye "N" watch presupposes that 
the distance H from the regurgitation side of the head 1 1 of eye "N" watch to the impact side of the ink of printing paper 
P3 was detected as HI, as shown in drawing 15 . 

On the other hand, sensor of "N+lst" watch 21 A corresponding to the head 1 1 of the "N+lst" watch presupposes that 
the distance H from the regurgitation side of the head 1 1 of the "N+lsf watch to the impact side of the ink of printing 
paper P3 was detected as H2, as shown in drawing 15 . 

In this case, even if it can know the distance in the location which actually emitted laser light, the distance H located 

between them becomes unknown. 

(0123] 

As shown in drawing 15 , about the head 1 1 of eye "N" watch, it considers as distance H=H1 here. About the head 1 1 
of the "N+1st" watch The location which changed distance H to H2 from HI when distance H=H2, i.e., the liquid 
discharge part located in the right end section of the head 1 1 of eye "N" watch. Since a regurgitation include angle 
changes suddenly between the liquid discharge parts located in the left end section of the head 1 1 of the "N+lst" 
watch, the change may become large and may be noticeable as an impact location gap of ink. If it is printing paper 
from which surface height changes in this way actually, it will be satisfactory, but when surface height changes gently- 
sloping, for example, there is a problem. 
[0124] 

Therefore, in order to cope with it in such a case, with the 3rd operation gestalt. it has a distance setting means. 
Like [ between eye "N" watch and sensor of "N+lst" watch 21 A ], while a distance setting means has the non-detecting 
range of distance H When the liquid discharge part corresponding to the non-detecting range exists and the distance H 
detected by sensor 21A (the eye [ "N" watch ] and 1st [ "the N+lst" ] watch) of the neighbors of the non-detecting 
range differs The distance H about the liquid discharge part corresponding to the non-detecting range is set as the 
value between the distance HI detected by sensor 21 A of eye "N" watch, and the distance H2 detected by sensor of 
"N+lst" watch 21A(H2<H<H1). 
[0125] 

In the example shown especially in drawing 15 , as shown in (1), the distance H corresponding to each liquid discharge 
part is computed so that distance H may change gradually between the detection location of sensor 21 A of eye "N" 
watch, and the detection locations of sensor of "N+lst" watch 21 A for every epilogue and liquid discharge part in a 
straight line. Or as shown in (2), while dividing change of distance H into two or more steps and setting up the distance 
H of some liquid discharge parts uniformly, the approach of computing distance H so that distance H may change 
gradually is mentioned for some of every liquid discharge part of the. 

In addition, a distance setting means should just give the function to for example, in in the 2nd operation gestalt and in 

the amount count circuit 32 of regurgitation deviations. 

[0126] 

The above can be similarly applied, also when the sensor 21 of the 2nd operation gestalt is formed. With the 2nd 
operation gestalt, although the distance H corresponding to all liquid discharge parts is detectable by six sensors 21 , 
when the number of sensors 21 is made into less than six pieces, for example, the non-detecting range will be made 
between sensors 21 . In this case, what is necessary is to establish a distance setting means, and just to set up the 
distance H corresponding to each liquid discharge part in the direction of a list of a liquid discharge part, as mentioned 
above, so that distance H may not change suddenly. 
[0127] 

(The 2nd operation gestalt and application gestalt in the 3rd operation gestalt) 

By the way, when a sensor 21 or 21 A is attached with a sufficient precision to the Rhine head 10, distance H can be 
detected correctly. 

However, when a sensor 21 or 21 A is not attached with a sufficient precision to the Rhine head 10, a sensor 21 or the 
detection error of the distance H by 21 A arises. Then, it is desirable to double the ink regurgitation side of each liquid 
discharge part of the Rhine head 10, and a sensor 21 or the detection side of 21 A in advance. 
[0128] 

For example, the ink regurgitation side of each liquid discharge part of the Rhine head 10 inspects that there is no 



location gap in the direction of a list of a liquid discharge part (be level to an ink impact side). And after checking that 
the location gap does not exist, in the direction of a list of the liquid discharge part of the Rhine head 10. two or more 
criteria distance between an ink regurgitation side and ink impact datum level is detected by the sensor 21 or 21 A. In 
this case, in the condition that printing paper does not exist, the above-mentioned criteria distance is detected by 
making the upper limit side of the support roller 25 into ink impact datum level. 
[01291 

And in the detection result, when the above-mentioned criteria distance in two or more places differs, based on the 
detected criteria distance, the correction value corresponding to each liquid discharge part is computed (correction 
value calculation means), and the calculation result is memorized beforehand (correction value storage means). 
Subsequently, the amount count circuit 32 of regurgitation deviations should just determine the amount of regurgitation 
deviations of the liquid by the discharge direction deflection means corresponding to each liquid discharge part with 
reference to a data table 31 from the distance in which the detection hand was carried out by a sensor 21 or 21 A. the 
impact target position of a liquid, and the correction value memorized by the correction value storage means. 
(0130] 

In addition, ink can be made to reach the target correctly, without perfonming the above-mentioned amendment, even 
while the back face (the inside of drawing 7 , support roller 25) of printing paper P3 located just under an ink 
regurgitation side is curving, when the sensor 21 or the detection side of 21 A is attached with a sufficient precision to 
the ink regurgitation side of the Rhine head 10 and the Rhine head 10 side is curving even if. 

That is it is because the distance H detected for every liquid discharge part differs in this case, so the regurgitation 
include angle of ink is determined according to an individual based on the distance H for every liquid discharge part. 
Therefore, a case where the ink impact side convex section Q of printing paper P3 exists, and same result are brought. 
(0132) 

(The 4th operation gestalt) 

Drawino 16 is a block diagram explaining the 4th operation gestalt of this invention, and is drawing corresponding to 

drawing 11 of the 2nd operation gestalt. u.. u ^ . * ^ uk ♦k 

With the 4th operation gestalt, the distance detection means of sensor 21 grade is not established. Instead, it has tne 
distance infonmation acquisition means 34. 

10133] . , . 

The distance information acquisition means 34 is a means to make correspond to conveyance migration of pnnting 
paper, and to acquire the distance information between the ink regurgitation side of the Rhine head 10. and an ink 
impact side (for it to be the information about distance H and to be the information that distance H can be specified). 
Here, distance information is transmitted from an external host computer, the thickness-of-paper assignment means 
formed in the interior of a printer. . • oo * 

And the distance information acquisition means 34 will send the information to the amount count circuit 32 of 
regurgitation deviations like the 2nd operation gestalt. if the distance information is acquired. About processing in the 
amount count circuit 32 of regurgitation deviations, it is the same as that of the 2nd operation gestalt. 
[0134] 

Thus, with the 4th operation gestalt, the actual distance H is not detected using sensor 21 grade, but distance H is set 
up in response to the directions from the printer exterior or the interior. 

For example, it is possible to apply with this operation gestalt, when drawing a resist on a printed-circuit board. 

[0135] ' . . . . ^ 

Here, if the pattem on a printed-circuit board is known, even if the distance H in each location on a printed-circuit board 
does'not actually measure distance H, it may be able to know the distance H in each location on a printed-circuit board 

in advance. ^. . ■ x 

Thus, when distance H can be known in advance, the distance information is data-ized, and if the distance information 

acquisition means 34 acquires the distance information and it sends to the amount count circuit 32 of regurgitation 

deviations, the effectiveness same with carrying out sequential detection of the distance according to conveyance of 

printing paper can be acquired by the sensor 21. 

[0136] 

As mentioned above, although 1 operation gestalt of this invention was explained, the various deformation following, 
for example is possible for this invention, without being limited to the above-mentioned operation gestalt. 
(1) Although the exoergic resistor 13 divided into two was formed with this operation gestalt, the exoergic resistor 13 
divided or more into three may be formed. Moreover, while forming an exoergic resistor from one base which is not 
divided A flat-surface configuration the shape of an abbreviation winding path (abbreviation U form etc.) for example, 
by connecting a conductor (electrode) to nothing and its abbreviation winding clinch part The main part which 



Generates the heat energy for carrying out the regurgitation of the inl< is classified into at least two through an 
abbreviation winding clinch part. At least one main part. It is also possible to control to prepare a d'fferen'^in 
generating of heat energy with other at least one main part, and to deflect the discharge direction of ink according to 
the difference. 

(2) AlLugh the example which detects distance H by laser light was given with the 2nd arid 3rd operation gestall. 
distance H is detectable with various kinds of material waves (an electromagnetic wave, a light wave, supersonic wave, 
etc ) besides laser light; What is necessary is just to detect distance H like the 2nd and 3rd operatiori gestalt, basedon 
the wavelength difference of the light and the reflected light which were discharged, in using pulsed light, such as laser 
light Or what is necessary is just to detect distance H by measuring time amount until it receives the reflected wave 
from from, when a supersonic wave is emitted in detecting distance H with a supersonic wave. 

S iJ the 2nd operation gestalt, as shown in drawing? . the ink regurgitation side of each liquid discharge part of the 
Rhine head 10 and the plane of departure of the laser light of a sensor 21 have been arranged so that it may become 
the same side. However, you may have offset between the ink regurgitation side of the Rhine head 10, and Je plane 
of departure of the laser light of a sensor 21 . In this case, what is necessary is to memorize the amount of offset 
beforehand and just to compute distance H from the detection result of a sensor 21, and the amount of offset. The 
same is said of the 3rd operation gestalt. 

SI With the 2nd operation gestalt, the detection field of distance H was secured in the near-full area in the direction of 
a list of the liquid discharge part in the Rhine head 10. However, when the print to printing paper not only with this but 
little irregularity is most, the number of sensors 21 is lessened and you may make it not necessanly secure the 
detection field of distance H in a near-full area. 
[0140] 

EveTwheJ aS^^ this invention the discharge direction of a liquid is deflected and the distance of a before [ from 
a liquid regurgitation side / the impact side of the liquid of a liquid regurgitation object ] changes, the suitable amount of 
deviations can be set up. Therefore, a liquid can be made to reach a suitable location also to tiie liquid regurgitation 
object of various thfckness. •. ui „ 

Furthermore, even if surface height changes variously with one liquid regurgitation object, ttie suitable amount of 

deviations can be set up according to it. 

fBrief Description of the Drawings] ^. ^ , j... ■■ vj 

IDrawinq 11 It is the decomposition perspective view showing the head of ttie ink jet pnnter which applied ttie liquid 
regurgitation equipment by tills invention. 

fPrawina 21 They are the top view showing more arrangement of Uie exoergic resistor in an ink discharge part in a 
detail, and the sectional view of a side face. 

[Drawing 31 It is drawing explaining tiie deviation of ttie discharge direction of ink. , u • » 

brawinoi (a) and (b) are graphs which show the relation between the gassing time difference of ttie ink of an 

exoergic resistor divided into two. and ttie regurgitation include angle of ink, and (c) is actual measurement data of the 

gassing time difference of the ink of an exoergic resistor divided into two. 

[Drawing 51 It is the circuit diagram which materialized ttie discharge direction deflection means. 

[Drawing 61 In ttie 1st operation gestalt, it is drawing explaining the decision approach of the amount of deviations by 

the amount decision means of regurgitation deviations, and (a) shows ttie case of distance H=L1 and (b) shows ttie 

case of distance H=L2. . « j »• . ■. 

[Drawing 71 It is ttie side elevation showing ttie outiine configuration of ttie printer in ttie 2nd operation gestalt. 
[Drawing 81 While ttie top view of drawing7 is shown, it is drawing which omitted ttie conveyance dnve system of 

fDrSq91 ltfe the front view of drawings and is drawing seen from ttie carrying-in-on Rhine head of printing paper 

side 

[Drawing 101 It is ttie side elevation showing ttie physical relationship of the Rhine head and a sensor in a detail more. 
[Drawing 111 It is ttie block diagram showing ttie sensor (distance detection means) of the 2nd operation gestalt. a data 
table, and ttie amount count circuit of regurgitation deviatfcjns that is ttie amount decision means of regurgitation 
deviations. 

fPravirino 121 It is drawing for explaining a data table. 

[Drawing 131 In the Rhine head, it is ttie front view showing ttie condition of having breattied out ink. from ttiree liquid 
discharge parts "N-l". "N". and "N+1." 



rPrawinq 141 Even if it is the case where it does not have heights on printing paper, it is the side elevation showing the 
example from which distance changes. 

[Drawing 151 It is drawing explaining the 3rd operation gestalt of this invention. 
(Drawing 161 It is a block diagram explaining the 4th operation gestalt of this invention. 

[Drawing 171 In a Prior art, it is drawing showing a condition when only alpha deflects the regurgitation include angle ot 
ink and it carries out a print to the printing paper PI and P2 in which thickness of paper differs. 
[Description of Notations] 

10 Rhine Head 

11 Head 

12 Liquid Ink Room (Liquid Room) 

13 Exoergic Resistor (Energy Generation Means) 
18 Nozzle 

21 21 A Sensor 

31 Data Table 

32 The Amount Count Circuit of Regurgitation Deviations 

33 Control Circuit 

34 Distance Information Acquisition Means 
P, P1,P2, P3, P4 Printing paper 

Q Heights x • i 

H (LI . L2, HI . H2) Distance of a before ( from an ink regurgitation side / the ink impact side of pnnting paper ] 

alpha, beta, gamma Regurgitation include angle 

deltaL The amount of deviations 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawingsl -a 
f Drawing 11 It is the decomposition perspective view showing the head of the ink jet pnnter which applied the liquid 
regurgitation equipment by this invention. 

fPrawing 21 They are the top view showing more arrangement of the exoergic resistor in an ink discharge part in a 

detail, and the sectional view of a side face. 

[Drawing 31 It is drawing explaining the deviation of the discharge direction of ink. 

[Drawing 41 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of an 

exoergic resistor divided into two, and the regurgitation include angle of ink, and (c) is actual measurement data of the 

gassing time difference of the ink of an exoergic resistor divided into two. 

[Drawing 51 It is the circuit diagram which materialized the discharge direction deflection means. 

[Drawing 61 In the 1st operation gestalt, it is drawing explaining the decision approach of the amount of deviations by 

the amount decision means of regurgitation deviations, and (a) shows the case of distance H=L1 and (b) shows the 

case of distance H=L2. ^ ^ * u 

[Drawing 71 It is the side elevation showing the outline configuration of the printer in the 2nd operation gestalt. 

[Drawing 81 While the top view of drawing 7 is shown, it is drawing which omitted the conveyance drive system of 

printing paper. r.... u ^ ^ • *• 

[Drawing 91 It is the front view of drawing 8 and is drawing seen from the carrying-in-on Rhine head of pnnting paper 

side. 

[Drawing 101 It is the side elevation showing the physical relationship of the Rhine head and a sensor in a detail more. 
[Drawing 11] The sensor of the 2nd operation gestalt 
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[0015] 

J?<J:0)?v^) EPHSK P 2 i:. ^ y ^ (DttHlffi*^ WHffi P 2 ©-C :y S 

T'<DF^(08BSia, ^nfeOLlA^e,L2 (<L1) K^itt?>o iKDttffiT*. f'y^tD 
iy:tHftg%±fBi:IWI1ttc a fctt<i [Plants i:. > oaSfffiBA^EPHffi P KDt^tm 

[0016] 

^ S o 

[0017] 
[0018] 

[H®^»Pj*-r5^c46<D¥IS] 

^g((Ox:t-.;U^-fe^#ISi: ^ii;^, fij f B tt tB 73 ifiHi 1°) ? S « s i ■ocomtEmmf^i.c isi^X 

mmKmf^tiirc± r(omm3i^)\^^-^^^mic mm^mmic i^^t^t h fete. 

< 1 og)Mfgx:»;l/^-%^#|g:j;. ffeg:)^>^< j; ^ i 0(r)tijfBx»;t/4^'-%^#S 
(D tc 1/^ T m i^O a A t) ^ ||J» -r i> c: i: T'. 'p-fj: < ti, I ocDHulBx;twl/^-58a^ 

, ^OMSIC J:r3TBUBB/X;UA^?>ttHl?n5?Si*:<Dqiti573|pI^©lffll MIBttttJfllSll 40 

So 

[0 01 9 ] 
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[0 0 2 0] 

1 ool^fBx^;l/ip-^4¥®i:ic«^3_n^«M4.'^MS^^it. ^©MSlc ioT 
Hij IB y X ;b & tt tfi ^ n S ffi ® tt W ISI « flij IB « Rt ai © M a* :^ l«0 t5 V > T « a 

ttl^^l^!t%lA^MA?n§i]{c^lte>n. !f^SiS^?SI*ttfcHW^*!!llc5|-r ^ i: t fete, Sttfc 

s ffii la fS i* tt ai ic s^t J5 T s hG f B w 7? iR] e ip] ^ s <t s >R © tt ai s ^ 

[0 0 2 1 ] 

T% )iiii^s§gi;&«i»]-r ?.^^T' t , m»^mnmv!!it0mMxmm^^nit^<Dx. 
is^^iskmLm^i^c ti>xt^. =tLx. 1^ tmi^f±anm^ t (omM^mKfi^ o 
xm^kmm^iik'^t^c tx. imn^itti^^i^rcttx^. t<'ic=ir(o^it^m'ffit?, 

Cttf^Xt^o 
[0 0 2 2 ] 

^LT. ttaj(iloI«9i5^¥St±> l^a^nfcSgltt. A^e.. T-ii 

t So 

[0 0 2 3 ] 

^rlR^•r5^atSi:^ BulBi^^rtlcBBH^tiS t tic, Hij|B«grt©iRf**Hfite/ X;U*> 

e.nttll$-<tii/c46 0x^-.;I/4^-^^ir 2) t<Ot: $)-:jT. iS J^J (c igg! ^ tl/c ffi^O x :^ ;V 

mnt^W}^mt^m?Limw'±tiimmx$>^x . i ooftuiB^articfevixttBi^MJ. 

nfc^T<DmitBx^>;l/:y-%a^gStc 'ei^^ig^iJtc ^$&-r S t tc. < 1 O'O 
mfBx^wl/^-%^#l5fc. fiag:>^>>5:< 1 og>Bijiax»;t/^-%^#l5 O^tc fei/^ 
TggttDaA0^$'jai1--5<: tx. < i: fc 1 o<0HiilBx*;I/^-%4^ISi:> (fiO 



(10) 



JP 3695537 B2 2005.9.14 



tc IS -r § Hu f B W ^ IS] <i Ifi) # 16 fc <fc 5 ffi © tt m <i I6l ■ «r ^ 1" S m 11 16l « ^ ^ # s 
[0 0 2 4 ] 

j£ ai g|2 <D i* Rt a S jS li a *t ^ © ?K © « 3¥ ffi ® K <0 BB « ti % «i # 5 . 
«lJA{f, [5iK/^^'->'«rS1-S7'U y ^ ffii*ia:tliWI^1«J<0ffiB<::ri:©±fB 

sg gi *^ t> o T I. > * « ^ ^ *^ ^ If e. n 5 . 

[0 0 2 5 ] 

i*>itllW^f«!i©(aHi:'i:©±IBffiSi*^t>)b^oTi/^5^^^lca. SBSt^l^SEp-r S c i: * < 

[0 0 2 6] 

1 HiSSJ^ffi) 

u i:i/^9o ) (D^y K 1 1 ^Tjkri&mmumx & ^ o m i (cfev^r. y x;i/>^- h 

1 Hi. /^'J 7» 1 6±tc|!i0^t)$n5*^ C(0/ Xjliy- h 1 7 * 5^ L T L T 
[0 0 2 7] 

[ 0 0 2 8 ] 

^ 7X;l/^> - h 1 7 fi. }a^O/X;l/ 1 8 A^JBfiSt ^ n/i t OT-* "9 . <?iJx{f . 

x-y-y;l/tc<}:5miia^l5»c.i: 0»fi)c$n. /X;l/l 8 ©fiBA^^.^ffiiJK* l 3©fiBi:^ 
9<);31C. •T'&tJ-^/X/V 1 8*^f8^S©ii* 1 3»c5itlR]-r Si^tC/'^'JT^ 1 Q<0±.K^ 

[ 0 0 2 9 ] 

'fv^'fSS i 2 (*f|B^lct5{j-?)?SSti:ffl^^-r S to) ti, fg^ffitatt: 1 3 ^S: a ty J; 
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^ 1 2 ©fflijii^&^ifiKL, y x^i/v' - h 1 7 a. -y > i^JK^ i 2 ©^n^^fiKt- cntc 

[ 0 0 3 0] 

±f3<D 1 fflcD'N-y K 1 1 ICti, 1 0 Offl#iS<^)ffllS<0%^aKtt 1 3. St>'^^^ 

[ 0 0 3 1 ] 

■r^t)^. 'N-y K 1 1 tt&'^^nrc^y^ myr^^-f) '<y^mm 1 2ic^ 
±i2ff tott p)n/'ci' y^ i:siri5i^(D<*ao-f try x;n 8*>6i>tm$ 

[0 0 3 2 ] 

j&io. *^ffli»ti:*3i>r> loo-o^'JSgi 2h. <L<fy^y^mM\ 2rt»cgEHsnfc 
^SilSJni* 1 3 i:, ^<D±gPtcE«^nfc/ X;H 8 i:*^?.tiBX^n?.g|55^^s y 
tttBgp J iiSFfSo f^tJ-fe. 'N-y K 1 1 a. SMco^y^fimsp^rMiS 

L ft: t. O 5 o 
[0 0 3 3] 

LTv^So iitoJi^tcfi. K^-y ^ Cn-v k 1 \ yX)iy- v \ i ti^ 

'Oi'ffi^i 2 tcWfS-rsttHlcy X;H 8*<Ji5fi)tSn/'ct>cD) ^rftSO^t^-sr, 

[ 0 0 3 4 ] 

»iffiiaT'fe5o 0 2 ©TEST' a, / X;l/ 1 8 % 1 t Tl/^So 

El 2 tC/T^Tct: a tc. *^]5!B)g«-ea, 1 OO-T y fgS 1 2 ic. 2 nfc5S^ffifit 
1 3*^MaS?nTV^5o $5)lc> 2«-|iJ^nfcfg^mSx«^ 1 3 <DMt;:^|qia, /X;H 

[0 0 3 5] 

COct^tC. 1 OOfl^StrLi* 1 3^lffiSi)0lcU/c2^»J§ycOt«T'a. ft^A^PUTte 
jb^iji^^lC'S-SCT', ISI^Slnf* 1 3 (OSJnffla. 2(g<DffltC^^o C (D 2 O ^fj ? n /c 
fglSiSmi* 1 3 ^-ttyiJtclSM-rntfs 2 €<0»Jnffl«r*-r5%iiSla«^ 1 3 *^il9iJtcS«E 

S^^Sifiti* 1 3ffl©^Sil^#ilU*''^l^<^>tt»ffi'J?^5) ' 
[0 0 3 6] 

^Srijq^ V^gRijglnf* 1 3 ^ iP^f '^>SA^$> ^ <. c <Dr«BSB$(Ox^wl/^-lc J; 0 > -< y ^ 

5 J; -5 S 5 o 
[ 0 0 3 7 ] 

cnKHK). n.WL^m.-rfctbnv^yi'7.^m(ox^^^'\^-^<st^ctis^X't. 
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[ 0 0 3 8 3 

AL=Hxtane 
f£ It -fn i> C t i: ^ 0 

y ^7 i/"x >y h :/U >':5'0^^> 1 ~ 2 m mgaT' So LftA^-pT, KStH*, H- 

@4°(a)^^ (b) ti. 2»tfJL/'c%ll&»tit<* 1 SO-f yXOMJa^SBSMMi:. 

04 (c) 2^^SiJb/-cl«fiffi*if*l 3®^>^'©M^^*^P^^^l''^^ 2^*'^ 
fc^fSigiSi*: 1 3H©m}5Sfi©MO 1 /2^<il«]«i5Si: tT«fl!llci: ^y^'coa^Pte 
BT'^D^na (-i'>^Oi±WB*^e.Enii«0«5*ffiB*T'OK«D!gil^*^2mmi: LT* 

i5it;&8 0mA t LT, K-^©%iiffifitf* 1 3 lCBuie<i(&l«}!it«rafl L . ^ > ^ Ote [S] Hi 

/X;b 1 8 0Mt>'73ip]lc 2^8iJUfc5S!lftStai* i 3 ©mrS^^t-Bt^M^^-r Sif^tcfi 
Wy^'otttHftsex (SiiA>p.<D-rnfflT'feoT, Hswetc+as-rst©) M 

o 

J ^ ^jl If 2 ^^SJ b fc %^Sfixi* 1 3 OSlnffl A^ia iilRM^ tc <}; 0 [1 - (iiS ^j: o T u^ 
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5 c i: t ojtgiiaSo 

(D«#ffitcSiiicttm^ n^J:l^'^•y K 1 1 coRtai;5i6)^^iEt. Silica y^'A^ttta 5 n 

A<T't So 
CO 0 4 6] 

i^j^tf^ ^y^^mst^i^tctucmmt^^y^^tii^ (n+d >i'^ttW•r 
5l^Ic^5l^T. ^y^tttiigPNRDMyi'ttai^sP (N+ 1) A^e.^n^n-o^'AMiifi] 

;S:<ta:aiSnfcttOS?HiB^. ;en€n«3¥ffiHnRtf«»tta (n+l) ttio 
i:A^T't?.i:i: ttc. ^ >i^®ttW^l6J^<il^^H^T9?f (n+l) ic^y^^^^ 

3*$-&i<: t*^T't settle, ^>i'(o«iai:^i^*<ii^^^-(^T^«»<5iHn»^^^-^^** 

co^^ilt-scticio. m^\f^y^^^^ (N+l) icsisf t)^*^£i^T'i'y^ 

^rtttti-rSC fc*^-e?ft< ^jrofc^^lCti. **r'fentf, (n+l) lC(i^> 

b*>t c©j:9'5:^^tc«, -<y^"iHigi5 (N+l) tD-:^©»Jtci?i^-r 5 ^ y ^ tttB 
gPN xttffi^©ffli]T'^>^tttHa5 (N+l) icps-r?.^^'^'ttma5 (n + 2) ic<to 

o 

ffl ^^ e> s^st>' IS 1^40^1" ^ 0 

gtitT'fcD> il#«il^JtC^«?2nTl.^5o fi«i«iiVh{i. ffiSlR h-ARt/R h-B 
tcflE%#;Jt5fci6<DfiaiT'fe5o 

0 5 (C^.?LsST'«, h7>'->'7.^'i:LTMl~M2 1^«^T*3D> b7>'i^7.^'M4 
M6,M9.M11.M14.M16.M1 9Rt;M2 1 P M 0 S b 7 > ^ T' » 
0 ^©ftitiNMOS b7:/J^X^T'feSo 05CD|slgST-(i, 01] ^ tf b 7 > X ^ M 2 . 
M3. M4. M 5St;M6fC<fcO-ffl(OCMlHlSS^^fiKUT43D> ^It 4 ffi© C M IDSS^ 

[0 0 5 1 ] 
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t/JCb^^'iz-X^fMS, M8. Ml 3Rt/Ml 8©Hl-^y«. S*l R h - A i: R h - B 
S°'°'^li^X^M2. M7, Ml 2&t;Ml ^n€n, ^CMUlKcO^mJ^iilS 

t(0h'i'^yi)'''tn=env^>':^7.^M3. ms, m i 3&t>M i 8 

^iTA^Xi-y^AAM (ON) »C ft o i: t It 0 N * •) , ffiSi R h - A Rt> R h - B 
jc « isit % }3it f J: ^ n: ^ fiK ? n T V ^ 5 o 

ifc°ANDy-hx i~x9©mt)4S?{i. ^■n^nh^y-:^xa'M u ms. ms. 

T$>^t\ ANDy-bX8RtfX9«. 3 ^ ^ ^'^ ^ ^ ° AND^-hXl 

~X 9©A;^«?©'>'5:< i:** l^fi^ ib:W*tTA:^X'<-y9^Ai:S^5nTV>So 

JLcJfc^ XNORy-hX 1 0. X 1 2. XI 4RXSX 1 6©d%. 1 0(^A^ffl^ 

.y^j i~j 3, xtiti:mftffiIE:^i' -y^ s ts^^n■cv^i.o 

liiP]«^^S-ri.fci6<DX^-y^T£'3. i5iJ^t{fA:^ia?J 3 AM (ON) tcftSi:, X 
NORy-hX 1 0 <D Kf] <0 I -Ot^ I K f£ ^ o 

$Lc^XNORy-hX 1 0~X 1 6CD^ai:biffi?ti> ANDy-hX2. X4. • • 

<Di-^^<DXt>i^^rM^n^tti>ic. Noiy-bxi K xi 3. ' '^^^l^ 

NDy-hX3, X5. • . CD 1 O<DA:^)4ig^^C^g^^nT0^§o S/i, ANOy-hX 

0 h^y>/'x^M2. M7. . . £oy- Mc^n^ns^^nrv^So tei^fite^o k 

i° °S^Rh-BlCjt^$n/-ch^>-:^X^^M lOV-;^. Rt;§CMIlIS§0^«}5Sii 
Ji5h5y>^X^.M2, M7. . .<Dy-X«. y^-^^VF (GND) ^C^^«!i^nTl^ 

^ o 

u±o^^L*5v>T, &h7^i'-;^^M 1 ~M2 1 icfo^^cmr'ni^rc txn (n= i . 

2 4 Xfi 5 0) J ^DS^a^ ^?<0M?iJ«<i^'i^t. rx IJ (M12~M2 

1) ^.«poii^*^^5<:i:*,T>b. rx2j I) it. mmnm^zm 
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N ffl ^ M ?iJ fc igg t fc <D i: ^ fflS ^ H ? * S c i: ^ ,T^ t T t ^ 5 o 

[0 0 5 9] 

CintuiD, h^yJX^MZ. M7 . Ml 2, RtfM I 7tt. til^tl Tx 4J , fx 

2j , rxij, rx 1 J T'*50T'. cne)(D h ©y- h i: ^^'7 > KMte 

m^rjiME^^^^t. ^-n^n© KH'>«j?Stt, 4:2:1:1 ©jt^ic^s. 

CO 0 6 0] 

tttB^tTA:':^'!' ^ A ti. yi'^iltB-r-S i: t felt 1 (ON) lc:&5o 
fi^J^tf . A = K B = 2 . 5 V i^lM. C=1SlD'J 3=lT'S.5i:t. XNORy-hX 
I 0(0 mtm HCf3::^<0V. C<Otiit)lt. A = li}^ A N D h X 2 IC XtliS tl. AN 
Dy-hX20ffi:'3tinc:5:i)o ioT, h-7yi/7.:5?M3(iONtc;ftSo 
Sfc. XN0Ry-hX10Oai;'3AUT'$>5i;ttC{i. NOTy-hXll<DttS;>3{i0 
T-feSOf-. i:©ai::'30t, A = 1 *^A N oy- h X soA:^^:^^©^^ ANoy-h 
X 3 0 fC* 0 > h-7>i^;^^M 5 ao F F i:*5o 

CO 0 6 1 ] 

<J;oT. h 7 y S'X M 4 t M 3 O K U-f >Ir1±. RU h y > X ^ M 6 t M 5 (0 h' U 

5 tcttttijstiijiin^i/^ $C)ic. c MESSo^istc: <fc D . h ^ > x ^ M 6 icmmt^mn 

fC2. 5 V EPiD^nTI/^^OT-v ^ n Jj; U fc « )5tt . ±ai<D^^(CJS, h^>i/'X^M 
3. M4. M5. &tfM6©3-&. h 7 > X ^ M 3 M 2 tc ©^igit tl 5 » 
[0 0 6 2 ] 

C Oi^cfigtCjJl^T, M 5 Oy- h F F bTt/>50T-M 6 }C{im)^*^i5?tn-f , ^O^^ 
-i:^5M4t,m!jittt8itn*V^o SlnRh-AtR h-B (Cti. ^JfelSJUmiSSl ,, *<}Jit 
nSA^ M 3 ©y- h*<0 N LTl^5«ST-{i, M 2 T*tt^ L m i^lii^: M 3 ^ffl L T , 
ffimR h -A i: R h -B(Dtt'>;SA^e>?lttB-r^^, R h - A filj* i^tl 5 m«StO*' ^ M 2 T'?* 
^ t i'c « }5l! fi iP e ^ n ^ /i i: S o 
ckoTiRh-A>lRh-B i:%So 
C 0 0 6 3 ] 

iM±ti C = 1 O^^T'feSA^ ^^fC C = 0 T'feSl^. f ^^■&<i[pI73lR)^g^Xl' -v ^ 
CC»A;'3Oi!^^S%5.-ti:^i:«^(^(0ffi<DX-('-yf-A. B. J3«, ±IBtPH^^Cl^:■r 
C = 0 . J3=lT-$):5i:ttC{i. XNOR Y- hX 1 0<?)Hit»«0i:J5:5o CtXtC 
.tD.ANoy-hxz^A^titi, (0, 1 (A=i))t&50T', •?-otH:'3tiOli:* 

5o JCoTx h^>'i^*X^'M3{iOFFi:;ft§o 

$f£. X N o R y- h X 1 0 <Dtti:^*^o i:^:nff , N 0 Ty- h X 1 1 (Dtiiini ncm 

<0V. AND^'- hX3(DXf}ii.. (K 1 ( A = I) ) t tt <!) . h ^ > 7. ^ M 5 0 
C 0 0 6 4 ] 

h^y-yx^M 5*<0NT-*5i:t, h v:/i^"X^M 6 tC««!3itA^iSSn-5*^ C 41 i: C M 
<fc:3T. ffitamiS V h tC J; 0 , StaRh-A, h7>'i^"X^M4. S D* h ^ > X ^ M 6 

icmmti^^n!S>o ^lt. smR h - Afcj^snfcttj^ti. ±TffiiaR h - b tcj^ns 

7>-yx^M3f*0FF-p«5©T. fi*iRh-A«rj55nm/'c«}3f[«h5>i^X^fM3ffiiJ 
fca^Kt^t/^) „ $fc. h 5 Vi/*X^ M 4 *i«tnrc«!^t«. h 5 >->*X M 3 F F 

-e«.s<DT', ±xis.triR h-Bmic'^xt^o ^^ic^fz. h 7 > v^x ^ M 6 ic issn m 

[0 0 6 5] 
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W±<i: t) , C = 1 T'feS i: 1 1 ti. ffitaR h - A ^mntcnmi^i . ffifixR h - B i) i: h 7 
y->*7,^f M SiJttC^^llg tTiJSnaifc*^ C = 0T'fe5i:t»C(4. ffiiixRh-Btca. Jg 

JaR h-Ai:S*xR h-Bi:JCiJiinS«i!5t4. R h - A < R h - B i: & So ^LT, 
J:fc^«. c = 1 t C = 0 i:-eJ**i!i:=S:«o 
[0 0 6 6] 

J-:^±o<fc 9 ICLX. S*iRh-Ai:fi*tRh-B (cj5iin5«ijnft^S^ c i: 

$fc:. C = I tC = 0 tV. ■< y^(Dm\Pi-Hn^. y X;H 8 <DMth':^lRltc43V^TWI*fi[ 
[0 0 6 7 ] 

rs.i5. \:X±.(DWtm\t. fi |p] $iJ x -r 7 ^ J 3 (D^^A^O N /O F F © fe$. 5 (iip)S<J 
ffllT.-r -y ^ J 2 St>* J 1 e>lC 0 N/0 F F ^-t^-ntfx 2 P.tCfflA^ < ataR h - A ilffi 

*tR h - B t\zm.tn.'ikm^u%t ^ c tt^x^tZo 

m^M'&t^c tt^X'^^o si^ic^rz. liipififijsix'r >y f- J ucj;f), h^y-^'x^^M 
1 4 st/M 1 6 icmtn^^umt ^ c tti^xt^o 

[0 0 6 8] 

^tT> ±)itfcJ;^tC. § h ^y^y'X^tCti. h 7 >5^*X M 4 RtfM 6 : h^Vi^'X 
^M9Sa'Ml 1 : l>v>">*X^»Ml 4&a'Ml 6 = 4 : 2 : l©]:t^OFU"i'>'ttS5^ 

jjsT c t A^T't 5o cntcfc t) , -r y ^©{iiR):^iRi€rx iiiBi$ijaix-r J l ~ J 3 © 3 

tr>yh^ffll/>T> (JKJ2,J3) = (0,0. 0), (0, 0>1). (0,1, 

0), (0, Ul), (KO.O). (1,0,1), (l,l,0),Rt)F(l, 
1, 1 ) (7)8Xr-yytc^^k^-e-§Ci:*<-et5o 

$e>tC, h7y5^X^M2, M7, Ml 2RtfMl 7 O h ^ 7 V H M ^ ;Jt 5 ® 

E^^^intf, si}3it«%^^ 5 c: i: A^T' t SOT-, ^hyyi^x^iz^n^vu^ynm 

(Ditma. 4:2:iO$$T-, 1 X r -y ^ S Tc 0 ^ § C i: *<T' t 5 o 

[0 0 6 9] 

setct/s, ±2ELftJ:d»<:, (IipJTj i«[i«J^^ x -y ^ C J; 0 , ^- © (i IrI l^J * , /X 

\ 8(DMzfi5^icnLxnmmmic^>)^^^!i tti^xt 

5^ y^^y KtcJsi^Ttt, ?II!((0^>y K 1 1 ^ 91 iai5*i?3 1^ M S t t t tc , K|H)±(0 
'\«y K 1 1 *^^>f(fi)f ixi: ^ (BC'N'yKl ItcJ^UTl 80aiHllE^-a:TB2BL) , 
to«>51'JiBB?lJ«:f 5^^*^fe5o CKDii^tca, R|B|±lCfeS 2 OO'N-y K 1 ItcWL 
T, fl[S]!tiiJffllX'f' -y ^ J 1 ~J 3f)'^^m(Dim^m^ts miBl±lC*i, ZCxT^'N-y K i 

1 TMi[P);^|plA^ffllKtTLS do C(Drcib. *llfiSfl5H8T'(i, <i X -y 5^ C 

^iStj-T, 10(D^-yhM 1 :^^!|iCD(i(pj75|pj^rJ^*^tc^ (3 Mk. § C t )t)^T' t S * d fC LT 
(/-"So 

[ 0 0 7 0 ] 

cnicj:^, ii^O^-y H 1 1 ^t>*5i^§=FBiB^J tTv'i'>"N>y K^fB^b^c^^, 
•y F 1 1©^^. ffil!(ffi@ti:$)5'N-y F N, N + 2, N + 4, • •fCOI/'>Tf4C = 0KIS 
^t, ^gS[fiiStcfe5'N'y HN+ 1 , N + 3, N + 5, • • toi/^Tfi C = 1 fcigSm 
IS. ^-f >"Ny K»e*>nt S^'N-y K 1 KOm'^ySf^^-Mlj^iCt ^ C tti^X'% 
[0 0 7 1 ] 

$/-c, ttm^ffiiEX'l'-y^S&tf Ktt, ■<>^(DVtmi3^^m^-i'^^rzlsb(07.-( y=f■X 
^h^^X'm^%m:^■^ ^ } i~j 3 i:isi«T'*5A^ >^'oqttaft)aojfiiE<ofci6ic 
ffll^e.nsX'T-yf-T'feSo 

5tf, fittiftffilEX'r 7 ^ K «, ffliE%tT0A^SA^^S46S/c46OXf -y^^T'feO, K = 
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[0 0 7 2 ] 

mPiiS. K = 0 (ffiiE%fTt>*V^«^) X'tb^t^. MiDy-hX8RXSX9<0 3XtJ 
iA:']*<0lc:5:5©T', ANDy-hX8&t>*X90tH:^{i. i:fetcoti::ft5o 
.toT. h V M 1 8 Rt/M 2 0 « 0 F F JC^SOT'. f- v > i^X ^ M 1 9 RD*M 

2lt*fc. 0FFlc*-5o unn:j;D.S*aRh-Ai:g*iRh - B MtiS HMK 

[0 0 7 3 ] 

cnici^t, K=iT'feSi;tfi:. m^ns^o. RXS c = ox&^ tt ^ t. xnor 

y- h X 1 6 <0tH;'3{* UC^ftSo <}; oT. A N Oy- h X 8 JC«. (1 , 1 > I) ti'^XtS 
?n5©Tx ^flDm:'3ttUi:*0. h7i^S^;^^M18(iONt«:So $fc. AN D^- 
hX9(DA:'3010ti. NOTy-hXlT^/l-tTOil^SOT'. ANDy-hX9(D 
tH « 0 IC t) ^ h ^ y v^X M 2 0 ti O F F l;:* 5o <fc -3 h 7 > i^' X ^ M 2 0 0 

[0 0 7 4 ] 

$fc. C MmSSOlttt^ 0 > h 7 y^^'X M 1 9 t t,«}^i{i?5itn*V^« L*''t, h v > 
X:5fMl 8JiONT'^)5<DT'. ffijnR h-AfcSKR h-Bi:^D4'^^*^P,ni3i^^!,<iJi^tiiL., 
H^Vi^X^fM 1 8 tc1|}Jit*^Mn3ityo J;oT, «laRh-AtC)l*LT«;*iRh-B»C}!it 

9 <}: ^ Urc*^ X'T -y ^?S*ii*P$Hi-nff. 5 6 JC*fil*^*«iiE*^7 9 C t 5o 

[0 0 7 5] 

J-X±<DJ 1~J 3. S Slh'KO^X^ -y^^^ffll/^T, > ^ <D tii :^ IrI ^ fS Ir] ? 5 « ^ 

tc ■ ^©m?)^t (m\^m'^k i d e f ) a. 

(iCl) Idef = J3X4XIs + J2X2XIs + JlXI s + SXKX 

I s 

= (4XJ3 + 2XJ2 + J1+SXK) Xls 

[ 0 0 7 6 ] 

A 1 tcjsi/^T. J 1 > J 2 &t>' J 3 ic{±, +1 Xti- 1 5>n, S Kit. + 1 Xfi- 

lA^^^^tl, KtC«, + 1 Xtt 0 p)ns„ 

1 A>P.ii»T' t ?) 9 IC. J K J 2 Stf J 3 CO^tS^lC {i[p]«}3it^8gPgtCi9 
5 d t 5 i: i: t (c, j i ~ J 3 co^^^ffiiiic, S &t>" K ic J: •? ffilE^fT 9 c 
i:*^T-t So 

[0 0 7 7 ] 

Zi:^|p]) , :&«iJtc8fctt<l(6]^-y-5i:i:tT'#?> (0>f', Z2:??lS))o 26 0<Ofll 
[0 0 7 8 ] 

t O © 8g «t * 1^ *P -r 5 8g Sffi «^ 5EP ¥ S ^ T V ^ 5 , 
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[0 0 7 9 ] 

[0 0 8 0] 
[0 0 8 1 ] 

[0 0 8 2 ] 

5 o ) o 

[0 0 8 3 ] 

LfcTb^cT. ^h^^v'X^MZ. M7. Ml 2{±. ±iEO<i;9tC, ^tl^tl rx4J . 
rx 2 J . rx I J oit^T'fe5©T', ^n€n<D H H'^mSSJix 4 : 2 : 1 i:%5o 
.fcoT. {i|S]SiHiSiJ®4S^ B <t 0 . 8lS|5g(i:m!5?i«5r^K.5C iiA^'T'tSo cntcj:!? 

[0 0 8 4 ] 

a) iCTnt^oic. y ■^^ (Dot tarn t.. eiimWiP i(D-( y <Dmmmt(Dm(DmmH = m 

[0 0 8 5 ] 

Lx^m^noii'^icit. -< y (Dotiamtnimmp 2 ii(om(ommH = i z^^mt. 

[ 0 0 8 6 ] 

06 (a) tcfct/^T. -f'y^ottttiffli:EniaffiPii:<OH<OIEfiH=LiT'feSi:t, tt 
tilftSa tc<i;5'<y^'(D«?!Sfa@Sll (g;^fil) X 1 t±. 
Xl=2XLlxtan (a/2) 

Lfcti^-oX. me (b) lC^-r<fc^lC. -f ^^cDttmffii:^!!®^? 2 tcDlScDS§g|H= L 
2lc:^^fcJi^TfeoTt. ttfcHftJS/} J;S^>^<D«?¥ffiBfail (g:;»;ffl) X 2 A^ 
X2 (=2XL2xtan (/J/2)) = 2XLlxtan (a/2) 

^:^n^^av^o 50 
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[0 0 8 7 ] 
[0 0 8 8] 

cfc 5 u i: t RlfigT'SSo 

§{iu/ct«ffitcao"t,^T, ieiibTt.^5«[/P^it^b, ^©«ff*^e.±ie!iit^^55p 

[0 0 8 9] 

-^<D + -:ip- F^®«if¥#S:(ci-:)T, 9iia$S(Dffl!IS^3">-r If fSA''X:'3 ^ niTc 1 1 tc . 20 
[ 0 0 9 0] 

5 C i: A^T't 5o 

bTb^L. 1 o CD En Si i^fttcfci/^T . y ^oa?i^tt?c*i: IcffiWA^Sft-r i>^^ti:{i5^fST- 

o 

[0 0 9 1 ] 

. 0 9tt. 08©IEffl0Tfe!9. EnHlfiP SO^'O'N-y K 1 0 '\©JgXffl!l*^ Mfc 0 T- 
[ 0 0 9 2 ] 

EI 7 ~0 9 iC^-Tck 3 »C. m2^fiiiJgffiT'ffll/>P.nSEPfflMP 3«. gffiiS*, -Tftl^-fe 

y U y ^JlctJl/^T, y-^-y K 1 0 ±JEL/c'\-yKl 1 ^Etliiffi P 3 ©itiTa 
IR) »C M'<T 7 f y « t rc t> <D T & S o 

co:/'; y^icfe'v^T. ^fy^N-y f i o tEnaffiP 3 t ^fflJ^^tti^-ii-siiW^ffij^© 

^fyN'y K 1 OA^S^T'feO, Epa*fi P 3 y-^-y K 1 0 tc W L T ffl W^f) ? 

[0 0 9 3] 

5t-r. y^y V I 0 <D±^m (^-fyN-y K 1 OlcEnBffiP 3*^SgASn§iJ) (Cti 

. 4o©jj!&ttEP--5 2 3*^^ite.tvri/^5o 0 7*. fliBtttP 3©Tffi»Jt(as-rs 2 0 so 
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o S/c, EPia.ffiP 3 0±ffiffl!l (-r >^oa#ffii|iJ) tcfcx 2 OCOif&ft^D-^ 2 3 *<^ite. 
tiTi/^So CCT*, aiiiStP 3©±ffiilK:tt@^aPtt2 2/)<iSit&n5i:i:fcfi:, CCH 

$&atP-7 2 3*<iHieift»c^tj-p.nTv^So 

[0 0 9 4 ] 

cntcJcD. BiiiiMP 3<0±BiflJ»c(fiIi'rsi&iBEn-'5 2 3tt. /^^ 2 4 tc J; oTia*. 

trt. z^^- 2 4 *^ffiig$n§fcttt-* t) s EPiSffi p 3 io±ffiiDic{4H-r 5$&atD--7 2 

3fi. #tc, giBiaP 3 icJt tTlilS-^OE:^)^*>oT}f L<>fttP)nTt^5. 10 
[0 0 9 5] 

JM±©4 0<Dl&iKa-v 2 StCcfcoT. EPiSiffiPStt^ ffiffijll*^ P>*i^«f * tlS J: 5 
ilftt), •7f>"\>yKlOiOlCjMP.n?)o 

*Ac, ^-r yN-y F 1 0<DBS*TT'£^T, ^' y <D«#{iBjfifi?l<: (±, 3^t#u-7 2 5 
i^^ttenri/^So cn«, v-^y^N-y K l OO-f ^^^OtttbffiiifllHISP 30HOSB8t 

(4^-v>yy) *^ePil4>ti:^i!;U*t^<fe9K:, EPiBiK P 3 ©Tffiiilft^ & WB^tt P 3 «:3£lf T 
§ t <D T* l> o 

[0 0 9 6 ] 

•7i'y'\>y K 1 0 OTMfiiJfcfi, 0iB*fiP 3*»{^^LTJ)8)3S•r5J:5^^:S^B^n/^: 
-WOStffia-^ 2 6 A^Slt5.nTi/^5o ePBiItt P 3 OTffifflOcfiH-rsSfMa-^ 2 6 20 
a. EPHffi P 3 ©TfflffiiJfcffiB-r 5±ai Lfc*&Mn-5 2 3 t fSHtlcBBB^n. ^-^Jf^ 

(oiBij^ia (E/T^-e--r) t)'^mmt)^mrmmmm-^n^o s/c. aiaifip 3io±ffiiiijic 

effl-r5SfiKa-7 2 6 {±, WBiKP 3 0±ffifiliJtcffi«-r5±aiU/-c*&Mo-v 2 3 i:|5| 
[0 0 9 7 ] 

JM±o^#lfi)c^i:fc^^T. $&«Ea- v 2 3Safef«a-^ 2 6 0>f, S^ltli] 0 ic 015 ? 
nSiiiiT', EPBISPSti, miTktfMS'P. ^fflSlpJtcJSai^ns i: tfc. ^I'V^ 
•y F* 1 0 OS'N'y K 1 1 fC i3 It 5 §?Si*f!t ffigPO / X;U 1 8 i)^ ^ ^ > ^ tf^filiit ti. fflB 
iSiP 3±tc«#?n'g.o 

[0 0 9 8] 30 
^tc. EPBMP 3 Ol»3^;^(felC*5lt5 7-r >"N«y H10t«&iffiD-52 3i;<DHtC(i> * 

■fe>+i-2 i a, «is (Ei8&a*ia9(7)^jT'a, 6<@) ^ite>n5i:i:t, 
>'^>y K 1 oos#7?iq] (®{*i»tttjspoMt;73 1^) tcMta^nrt/^So -tr 

y9-2 1cDl^ttlffit. •7l'>'N-yKl 0<D-r >i'©ttaiffia> 0 7 ic^fJ: 3 tc, -gtl" 
[0 0 9 9] 

C C T', -t ^'•9- 2 1 tt. U--!f-Jt (>'^/l/X?t) %ffJffi*fiP3©'r>i'SI3*ffifCWLT^ 

K 1 Otc:tetJ-?.'ry^'(Dttl:tbffii:SiBttP 3 cD«3Pffi i: ©fSOSBfat H ^^»j-r 5. 40 
[0100] 

tc?I?SKttP.nTl>5*^ •7-r>'N-y K 1 0«D^T©?Stt:t4aiSP©XT<OSg^H*i+iJ-r 
5 C i: *^ T t -5 o 
[0101] 

0 mmCDffl^^iftiiJCX^I^I' VT-t 5 t OT'*§o $/c> 1 iSl 3 0 m s e c T*. 4 0 
mmiti* 1 0 0 0 Jj^-f > MJX»-r 5 <: i:*^T-t 5o <J;-:>T. 0 8 &tf 0 9 tc^-f J: 9 tC, 
•b^-y- 2 1 * 6 fflSltfcJi^Ctt, 2 4 0 mrrnS* 6 0 0 0 4?-r > hlR^f 5 C i:*<T't 50 



(21) JP 3695537 B2 2005,9.14 

CUV. m^i£ 1 -D^^^y^y K 1 oT'tt. mwotta^m^ 5 1 2 o<ii5ite.nTi/^s 

i:-r5i:^ efflo-fey-y-zuct-pT, ^-©5 12 o fflo^T©?Si*iiaig|5i:'i: tc. 
BS * T <D iE§ ^ H % It SiJ -r ^ «: i: *^ T* t S . 
CO 1 0 2] 

y^y^-y K«:}BfiEbfcfc£0«:. «rfe (0 1 0<0«»JT'1±, Y. M, C. Rtf K04fe) * 
M^bT, ijy-'7^y^'yVtbrz^0)X'&^o 

[0103] 10 

. &fec:i:fl!)7'i' vN-y \'<D-(yi^M^iASit(Dm<omm mi o<^. lii~li4) 

A^^n^nS'SrSfcto^ cn^08B8tL 1 1 ~L 1 4 ^^felElttTfct. EPillS P 3 <D 
[0104] 

@ 1 lit. if%mM<o^y^ 2 1 (gggi^a^S) T"-^r-:7;i'3 i 

iSStt. ttani[6j«w-»iHiss 3 2 tcjM^ns. ^tr. tttbHi^an-eiHiK s 2 -b^^ 20 

[0105] 

0 1 2a. r - ^ -r - :/ ;l/ 3 \ ^Mmt ^rcibnmxh^o 

0 1 2T'{i. 0 3 i:l^«ic. 7-r>'N-yKl0©'r>i'Rhaiffii:'f:^^'®«3iffi (EPil^fi 
P3(D±ffi) i:(DP^®SgSI?rHi:L. 5'i'y-^-yF10CD?SftilttiJgPA^e>'l'>^*^*T(C 

y ^<Dm^^mt-( y ^ttm^^Lxv^d^zntzt^ (01 2tf, ^«i©$59ii?^-r) ©'C 

[0106] 

0 3^^:.T^Ufc<J;^^c. >'^c0ffi'?*ffi(cWLTmil7?|piA^8O^Jt (034', 0) 
ffiftja^LTtfit.^ (0 1 Z<r>mX'it. y = 90* - 0i:*5) o 
[0107] 

Hi:{i[p]lA KOMSi; bTjRii^c t*^T'ti)o 40 
^-LT. T- ^r-r;U 3 1 li, SggtHRt/difiifi A L i:, littbftSy OM^^r^iblB 

[0108] 

i.-oX. -tr y-y- 2 1 coit5g]$s*i: ursggtH A^iMffl^nr t fc i: t ti. tttbteipjai+wiai 

SS 3 2 -r-^T-:/;!/ 3 1 ^#BgLT, ^ntca^oRttB^JS^I+WTSo ^tT, 

»jffli[5iEs 3 3 ti, iMffisnTtfci>tiiifts©r-^ t . -< y ■i^ ^otmt ^ 1 1 <ommm^ 



o 

[0 10 9] 



50 
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CO 1 1 0] 

p 3 t^mmtnm^i^m. -ty-y- 2 la. nm. mmn^mmL. m:k. =t(Dm^^^^ 
ttaiiiip)«th»[eiK3 2 iciMSo ^LT. is^v^-yciiic. ifo^K^^ttmasA^ifoRtai 

y -i? cDfitii&mt-ty'*)- 2 \ (oi^^f^^ y h t(om<omm. (l 1 i~l 1 4) ^nmtx 10 

, -b>-9-2 1 <7)1^»])S*&t>*^-Ol+»*S*T*^5iiaiftS y i®^ 7 > A^IE U < WfS 
CO 1 1 1 ] 

lOKiSl^^r. 3 0©ffii*ttmgP TN - 1 J . TNJ St; rN+ 1 J *^P>l'>^'^ttttiU 

0 1 3 -Pfi, }Ki*Ri:l±lg|5 TN - 1 J A^SO-r ^^0«3lfaB«. flgPQ J-XnoSP^T* ^3 
> ?S^*:llttBa5 TNJ A^P.(D'l'y^'(0«»fiHti, O g|5 Q i: W T' $> 0 > ffii^ttWas FN 

+ 1J *^P)Oi'yi'oa#ffifia^ iagi5QT'$)St?>j^^^UTi/^-5o 

C 0 1 1 2 ] 20 

ttc. mi3<omr'it. §?ti*iy:tHa5*^e.. ^y^^Enaifip sffitcjitrsit^^^ipitc 

CO 1 13] 

tKDlf^lC, ^f*ttmg|5 TN - 1 J OttttlSilEniiilfiP 3 (D y -> M^m t COmMH ti^ H 

1 T'fei.tt. -b>->t2 1 tCiDSBiliH 1 *^^ai$n5<DT% tt tlHI IrI « f t » ID !S 3 2 

a = tan"'(AL/Hl) 
C 0 1 14] 

cn^ctiL. m^. ;&73iRHc<i(piMA L/-citSinaBA^s.-re>ri:t<D(a:Wftjtis«. 

/3=tan"''(AL/H2) 

{CiO»tb-r5o ^hX. WfflllHiK 3 3 i:<Di»ttUftg/S^«fctffl|pltite$iJS314S?B 
lcEnJ!)D-r5«E«rj*SL. }8tf*:ia:ffigl5 TNJ f)^ p> (D ^ y (Ofitii^mmt o 
CO 1 1 5] 

•r 5 i: t L&t/^i: t*<ft 5 J; 3 ^Ji^tcti, qtaift a Xii /? ©v^-fnA^-Tu telle- 40 
, jSf*Rti±igi5 TNj H'*'^ :fe:?^rR]tC'i' y^'^fii^ttW-rs^-^tc, ^cotttHftiS^ 

aC^SLTfc. 1 K-yhSST'ti. <D -rtl ti S fi ^ T' , ± IB O cfc ffi Bg ft "T 
[0 116] 

0 1 4 tc^^r i 3 (c. Enaatp 4 1*. 5tiffigp*^A-;H/Ti/^5«MT5'i' >"N-y k 1 owi so 
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e. n T 1/^ -5 o 
[0117] 

^'N-y K i 0 (DKTtli. EPBttF 4 ^TffiW*^e3^Jt-r53^JtD-^ 2 5 (^S^V^tt..- 
CO 1 1 8] 

=>^y^v Y \ 0 oEPiSM p 4 o^Affi{eii*&Mp-7 2 3 *^iait P.nTl^5*^ 
co$gffiD-7 2 3 a. aiiSMP 4 ^7'f'>'N'y H 1 0 (c^Af StSiiJWffllc. EniB«tP 10 

If gpw ©afj * a f t <D -e s 0 

CO 1 1 9] 

LfcA^oT. EPiSffi P 4 <D J; 3 lC$fe«ggi5A^*-;l/ tTVS^^Kia, ^OA-^H^filtCJS 

L*^t. *llfiSJBilT'«, H 1 OtOXTlcaiBMP 4 A^ASitHutDfiEBtES 

b/fc-try-y- 2 nc i oT[S«H«r«itfl-r5 J: 3 UTi/^SOT'^ /c i: x EPBffi P 4 A^;^J - 20 

r 5 C i; t? IT 5 , 
C 0 1 2 0 ] 

^2^Sfi}glii:a%5o 

^ 3 USSJgffitO-t >+^ 2 1 Ati. 01 5 ICS^-r J: 3 tc. e > h §1© U--tf-)t«:^ 

f 5 i <D T? 5 o 

[0121] 30 
■€-LT^ m\ 5tc^-r*'5(i:, ■5'r>'N-yK10K:tei/''T, lOO's-yKl IC'^tClO 
(r)-fey-»t 2 1 A A^i5tj-p)nTV''5. cnicJcD. i ■cxD'n 7 F i i H:-di''T 1 SlRliO 

Ufc*^-3 -tr 2 1 A rate {i^ Sg»lHtOl^^»]|i5H^W-r 5 c: i: i: ^ 5o 
[0122] 

Z. Z.X'. TNJ SSO'N-y K 1 1 tCj^JS-rS TNJ SSC0-t>-9-2 1 Mi. 0 1 5 

tC/^f <t9tc. TNJ SgO'N-y K 1 1 <DlitaBDA^S)ePli« P 3 (0^ y if (DMmmt.X'(0 

HtllcnL. rN + 1 J K 1 1 tcJ^fSfS rN+lJ#gO-t>'-9-2 1A{i. 

0 1 5 tc^f J; 9 tc. rN+ 1 J SgtO'N-y K 1 1 <DtttBi!3*^e.011ii|iftP SCD-Y^'^'OSf 40 

[01 23] 

CCT'. E115li:^-r<t3lC, rNj#@iD^>yKlUCOl,^Tt±SgSH = Hli:L, T 
N + 1 J SSO'N'y K 1 ncoi/^Tt*. !g^H = H 2 i:-rSi;, 8gg|H«rH 1 A> 6 H 2 ic 

^{k$-a:fcfi[B> ■r*^?^ tnj m'S'D^y f 1 1 otfis^PtcffiH-r^fSf^titmspt . r 

N + 1 J SatD'N-y F 1 1 Ofei^g|5tc{iHr?)?Si*tt(iiSPi:c0P^T'ia:mfta*^^^^<t:-r 
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ft/t'ei^fc^fk-rs <fc 5 ^m-^K^i^mt^h^c 

CO 1 2 4 ] 

. 't(DW^mM(onm(D-ty*)- 2iA(rNjssi:rN+ij#B) r-i^to^nfcsg 
!iH*^a^j:5 t a. =t(D4mMmici[iiZst ?>mw>iiii^ic-z>i-x(DmmH^. tnj 
sg©-b>'-9-2 1 AX'^m-^nrz^mn it. rN + i j sg©-b>-9-2 i Ax^mtEti 

TzmmH Z t<Dm(Om (H2<H<H1) Kf&mt^t(OX&^o 

[0125] 10 
nicm I Sicmtmxii. H) (OJa^yK. Tnj SS<0-try9- 2 l A<D«l»]{aBi:> r 

N+ 1 J #B<D-iry9-2 1 k(DmMmt<om^mwixt^xf. ^mw^ia^!^ 
ffiStH*^^{b-r 5 J; 3 ic. ^miif.fitii§!nc^jtt ^mmH^mmt s^v^a, (2) 

fjiis. mmm^^ma. m^nsmzmmBm'p. ttmiii^«it»iii!S3 2 rttc^<D«igg«: 

[0126] 

fs -r 5 sg H ^ IS ^ -rn m t > , 

[0127] 

L*^t, ^'f^'N-yKl OtcWtT-by-9-2 lX{i2 l AA^ffla^<9J0<tlte.nTl/^* 30 
t/^«^lC«. ^y^Z 1 Xa2 1 A K J: 58BJjtHO«l»lPII*^*C5. ^-Ct, v-O'N 

•y K 1 0 (D^mi^^tasfio^ y^^i^mt. -tyv z i xa 2 1 k<o^nimt^9miC'^ 

[0128] 

0ij^if. v'f^'N-y F 1 o<D§«t<*RttBa5©'r>'>ttaiffi*^ aiftqtttisi5<?)Mi>':^ip]tcfe 

i^xikmtniffi^^^ct (.-^y^m^micytLXTHW-xh^ct) ^^fi-r^o ^lt. 
^ tolas -rn^^^ct.^ c t ^fiiistfc ttx y^y^yi^i ocomw^m^^nrnxsisf^icisi^ 

X. •fe>'-tt2lXti2lAtcj:t). ^>'^(a:mffii:'r^'i'«#a?Pffii:<DP^OS?PSg^^ 

2 5 ©±4,^iffi;&-r ^i^^SiS^Pffii: LT, ±te»i^Sgfi^«^»l-r 5o 40 
[01 29] 

ij^li/^T'. i>taHiiR)fllt»lHlK 3 2{±. •fey9-2iX«2iAtc<l;?)«^»l?$nfcSgSii:^ 
*#BgbT. §ffi**:qtaigp»c?!fis-r«qtai:^ipifirfli#afc.fc5«i*ottW(iip]ffl*j*^-r 

[0130] 

ft*5, ■t>'-9-2 1X(i2 1A ^/'N-y H 1 0 ©'f > RttBffitC W t TmSI 50 
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[01 3 1 ] 
[0132] 

[0133] 

[0134] 
[0135] 

S§«1S$S^i##l3 3 4 A^-^cOSgitlf $S^?Jt# UTni:m<i|p]«t|-»lHlSS 3 2 (C3Mn«\ 
•t 2 UC J; Eniffll5cojijMtc^t>-a-TSgfi^Jiii^^»l-r 5 <1 i: t lBl«05ftS«:#5 

[0136] 

( 1) *^fi(SJKST'{i. 2»fJ$n/'c%fSiffi*ti* 1 3«:^tt/'c*^ 3 O W± »«iJ ? n fc 
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